PCT

WORLD lNTELLlECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 :

(11) International Publication Number: WO 98/30083

AO1H 1/00, CO7H 21/04, COTK 14/00, | Al
C12N 5/04, 5/10, C12P 19/34, C12Q 1/68 (43) International Publication Date: 16 July 1998 (16.07.98)
(21) International Application Number: PCT/US98/00615 | (81) Designated States: CA, JP, Buropean patent (AT, BE, CH, DE,

(22) International Filing Date: 9 January 1998 (09.01.98)

(30) Priority Data:
08/781,734 10 January 1997 (10.01.97) uUs
(71) Applicant: THE REGENTS OF THE UNIVERSITY OF

CALIFORNIA [US/USY; 22nd floor, 300 Lakeside Drive,
Oakland, CA 94612 (US).

(72) Inventors: SHEN, Kathy; 44228 Country Club Drive, El
Macero, CA 95618 (US). MEYERS, Blake; 904 Drake
Drive, Davis, CA 95616 (US). MICHELMORE, Richard,
W.; 36757 Russel Boulevard, Davis, CA 95616 (US).

(74) Agents: EINHORN, Gregory, P. et al; Townsend and
Townsend and Crew LLP, 8th floor, Two Embarcadero
Center, San Francisco, CA 94111 (US).

DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE).

Published
With international search report.

(54) Title: RG NUCLEIC ACIDS FOR CONFERRING DISEASE RESISTANCE TO PLANTS

(57) Abstract

The present invention provides RG nucleic acids and proteins which confer disease resistance to plants. The nucleic acids can be
used to produce transgenic plants resistant to pests. Antibodies to proteins of the invention are also provided.




FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Amenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d'Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
Fl
FR

KR
Kz
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Tsracl

Iceland

Tualy

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

S1
SK
SN

Sz

TD
TG
T]

™
TR
T

VA
uG
us

uz
VN
YU
VA

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

WO 98/30083 ' PCT/US98/00615

. RG NUCLEIC ACIDS FOR CONFERRING DISEASE RESISTANCE TO PLANTS

The present application is a continuation-in-part application (“CIP”) of U.S.
Patent Application Serial No. (“USSN™) 08/781,734, filed January 10, 1997. The
aforementioned application is explicitly incorporated herein by reference in its entirety and

for all purposes.

This invention was made with Government support under Grant Nos. 92-
37300-7547 and 95-37300-1571, awarded by the United States Department of Agriculture.

The Government has certain rights in this invention.

FIELD OF THE INVENTION
The present invention relates generally to plant molecular biology. In
particular, it relates to nucleic acids and methods for conferring pest resistance in plants.

particularly letruce.

BACKGROUND OF THE INVENTION

Recently, several resistance genes have been cloned by several groups from
several plants. Many of these genes are sequence related. The derived amino acid
sequences of the most common class, RPS2, RPM]I (bacterial resistances in Arabidopsis
(Mindrinos er al. Cell 78:1089-1099 (1994)); Bent er al. Science 265:1856-1860 (1994);
Grant et al., Science 269:843-846 (1995)), L6 (fungal resistance in flax; Lawrence, ef al.,
The Plant Cell 7:1195-1206 (1995)), and N, (virus resistance in tobacco; Whitham, ef al.,
Cell 78:1101-1115 (1994); and U.S. Patent No. 5,571,706), all contain leucine-rich
repeats (LRR) and nucleotide binding sites (NBS).

The NBS is a common motif in several mammalian gene families encoding

signal transduction components (e.g., Ras) and is associated with ATP/GTP-binding sites.
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The NBS is a common motif in several mammalian gene families encoding
signal transduction components (e.g., Ras) and is associated with ATP/GTP-binding sites.

LRR domains can mediate protein-protein interactions and are found in a
variety of proteins involved in signal transduction, cell adhesion and various other
functions. LRRs are leucine rich regions often comprising 20-30 amino acid repeats
where leucine and other aliphatic residues occur periodically. LRRs can function
extracellularly or intracellularly.

Since the onset of civilization, plant diseases have had catastrophic effects
on crops and the well-being of the human population. Plant diseases continue to effect
enormous human and economic costs. An increasing human population and decreasing
amounts of arable land make all approaches to preventing and treating plant pathogen
destruction critical. The ability to control and enhance a plant’s protective responses
against pathogens would be of enormous benefit. Tissue-specific and temporal control of
mechanisms responsible for plant cell death would also be of great practical and economic
value. The present invention fulfills these and other needs.

What is needed in the art are plant disease resistance genes and means to
create transgenic disease resistance plants, particularly in lettuce. Further, what is needed
in the art is a means to DNA fingerprint cultivars and germplasm with respect to their
disease resistance haplotypes for use in plant breeding programs. The present invention

provides these and other advantages.

SUMMARY OF THE INVENTION

The present invention provides isolated nucleic acid constructs. These
constructs comprise an RG (resistance gene) polynucleotide which encodes an RG
polypeptide having at least 60% sequence identity to an RG polypeptide selected from the
group consisting of: an RG1 polypeptide, an RG2 polypeptide, an RG3 polypeptide, and
an RG4 polypeptide. RG1, RG2, RG3, RG4, and the like, represent individual “RG
families.” Each “RG family,” as defined herein, is a group of polypeptide sequences that
have at least 60% amino acid sequence identity. Individual members of an RG family,
i.e.. individual species of the genus, typically map to the same genomic locus. The

invention provides for constructs comprising nucleotides encoding the RG families of the



10

15

20

25

30

WO 98/30083 3 : PCT/US98/00615

invention, which can include sequences encoding a leucine rich region (LRR), and/or a
nucleotide binding site (NBS), or both.

The invention provides fof an isolated nucleic acid construct comprising an
RG polynucleotide which encodes an RG polypeptide having at least 60% sequence
identity to an RG polypeptide from an RG family selected from the group consisting of: an
RG1 polypeptide, an RG2 polypeptide, an RG3 polypeptide, an RG4 polypeptide, an RG5
polypeptide, and an RG7 polypeptide. In alternative embodiments, the nucleic acid
construct comprises an RG polynucleotide which encodes an RG polypeptide comprising
an leucine rich region (LRR), or, an RG polypeptide comprising a nucleotide binding site
(NBS). The nucleic acid construct can comprise a polynucleotide which is a full length
gene. In another embodiment, the nucleic acid construct encodes a fusion protein.

In one embodiment, the nucleic acid construct comprises a sequence
encoding an RG1 polypeptide. The RG1 polypeptide can be encoded by a polynucleotide
sequence selected from the group consisting of SEQ ID NO:1 (RG1A), SEQ ID NO:2 and
SEQ ID NO:137 (RG1B), SEQ ID NO: 3 (RG1C), SEQ ID NO:4 (RG1D), SEQ ID NO:5
(RG1E), SEQ ID NO:6 (RG1F), SEQ ID NO:7 (RG1G), SEQ ID NO:8 (RG1H), SEQ ID
NO:9 (RGII), and SEQ ID NO:10 (RG1J).

In another embodiment, the nucleic acid construct comprises a sequence
encoding an RG2 polypeptide. The RG2 polypeptide can be encoded by a polynucleotide
sequence selected from the group consisting of: SEQ ID NO:21 and SEQ ID NO:27
(RG2A); SEQ ID NO:23 and SEQ ID NO:28 (RG2B); SEQ ID NO:29 (RG2C); SEQ ID
NO:30 (RG2D); SEQ ID NO:31 (RG2E); SEQ ID NO:32 (RG2F); SEQ ID NO:33
(RG2G); SEQ ID NO:34 (RG2H); SEQ ID NO:35 (RG2I); SEQ ID NO:36 (RG2J); SEQ
ID NO:37 (RGZK); SEQ ID NO:38 (RG2L); SEQ ID NO:39 (RG2M); SEQ ID NO:87
(RG2A); SEQ ID NO:89 (RG2B); SEQ ID NO:91 (RG2C); SEQ ID NO:93 (RG2D) and
SEQ ID NO:94 (RG2D); SEQ ID NO:96 (RG2E); SEQ ID NO:98 (RG2F); SEQ ID
NO:100 (RG2G); SEQ ID NO:102 (RG2H); SEQ ID NO:104 (RG2I); SEQ ID NO:106
(RG2J) and SEQ ID NO:107 (RG2J); SEQ ID NO:109 (RG2K) and (SEQ ID NO:110
(RG2K); SEQ ID NO:112 (RG2L); SEQ ID NO:114 (RG2M); SEQ ID NO:116 (RG2N);
SEQ ID NO:118 (RG20); SEQ ID NO:120 (RG2P); SEQ ID NO:122 (RG2Q); SEQ ID
NO:124 (RG2S); SEQ ID NO:126 (RG2T); SEQ ID NO:128 (RG2U); SEQ ID NO:130
(RG2V); and, SEQ ID NO:132 (RG2W).
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In other embodiments, the nucleic acid construct comprises a RG3 sequence -
(SEQ ID NO:68) encoding an RG3 polypeptide (SEQ ID NO:138) (RG3). In other
embodiments, the nucleic acid construct comprises an RG4 sequence (SEQ ID NO:69)
encoding an RG4 polypeptide ( SEQ ID NO:139) (RG4).

In other embodiments, the nucleic acid construct comprises a RG5 sequence
( SEQ ID NO:134) encoding an RGS5 polypeptide ( SEQ ID NO:135). The RG5
polypeptide can be encoded by a polynucleotide sequence as set forth in SEQ ID NO:134.

The invention also provides for a nucleic acid construct which comprises an
RG7 sequence encoding an RG7 polypeptide. The RG7 polypeptide can be encoded by a
polynucleotide sequence as set forth in SEQ ID NO:136.

In further embodiments, the nucleic acid construct can further comprise a
promoter operably linked to the RG polynucleotide. In alternative embodiments, the
promoter can be a plant promoter; a disease resistance promoter; a lettuce promoter; a -
constitutive promoter; an inducible promoter; or, a tissue-specific promoter. The nucleic
acid construct can comprise a promoter sequence from an RG gene linked to a
heterologous polynucleotide.

The invention also provides for a transgenic plant comprising a recombinant
expression cassette comprising a promoter operably linked to an RG polynucleotide. The
expression cassette can comprise a plant promoter or a viral promoter; the plant promoter
can be a heterologous promoter. In one embodiment, the transgenic plant is lettuce. In
alternative embodiments, the transgenic plant comprises an expression cassette which
includes an RG polynucleotide selected from the group consisting of SEQ ID NO:1
(RG1A); SEQ ID NO:2 and SEQ ID NO:137 (RG1B); SEQ ID NO: 3 (RGIC); SEQID
NO:4 (RG1D); SEQ ID NO:5 (RGIE); SEQ ID NO:6 (RG1F); SEQ ID NO:7 (RG1G);
SEQ ID NO:8 (RG1H); SEQ ID NO:9 (RG1I) and SEQ ID NO:10 (RG1J); SEQ ID
NO:21 and SEQ ID NO:27 (RG2A); SEQ ID NO:23 and SEQ ID NO:28 (RG2B); SEQ ID
NO:29 (RG2C); SEQ ID NO:30 (RG2D); SEQ ID NO:31 (RG2E); SEQ ID NO:32
(RG2F); SEQ ID NO0:33 (RG2G); SEQ ID NO:34 (RG2H); SEQ ID NO:35 (RG2I); SEQ
ID NO:36 (RG2J); SEQ ID NO:37 (RG2K); SEQ ID NO:38 (RG2L); SEQ ID NO:39
(RG2-M); SEQ ID NO:87 (RG2A); SEQ ID NO:89 (RG2B); SEQ ID NO:91 (RG2C); SEQ
ID N0:93 (RG2D) and SEQ ID NO:94 (RG2D); SEQ ID NO:96 ( RG2E); SEQ ID
NO:98 (RG2F); SEQ ID NO:100 (RG2G); SEQ ID NO:102 (RG2H); SEQ ID NO:104
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(RG2I); SEQ ID NO:106 (RG2J) and SEQ ID NO:107 (RG2J); SEQ ID NO:109 (RG2K)
and (SEQ ID NO:110 (RG2K); SEQ ID NO:112 (RG2L); SEQ ID NO:114 (RG2M); SEQ
ID NO:116 (RG2N); SEQ ID NO:118 (RG20); SEQ ID NO:120 (RG2P); SEQ ID
NO:122 (RG2Q); SEQ ID NO:124 (RG2S); SEQ ID NO:126 (RG2T); SEQ ID NO:128

(RG2U); SEQ ID NO:130 (RG2V); and, SEQ ID NO:132 (RG2W); SEQ ID NO:68

(RG3); SEQ ID NO:69 (RG4); SEQ ID NO:134 (RGS); or SEQ ID NO:136 (RG7).

The invention provide for a transgenic plant comprising an expression
cassette comprising an RG polynucleotide which can encode an RG1 polypeptide selected
from the group consisting of SEQ ID NO:11 (RG1A), SEQ ID NO:12 (RG1B), SEQ ID
NO:13 (RG1C), SEQ ID NO:14 (RG1D), SEQ ID NO:15 (RG1E), SEQ ID NO:16
(RG1F), SEQ ID NO:17 (RG1G), SEQ ID NO:18 (RG1H), SEQ ID NO:19 (RG1I), or
SEQ ID NO:20 (RG1J); or, an RG2 polypeptide selected from the group consisting of SEQ
ID NO:22 and SEQ ID NO:41 (RG2A); SEQ ID NO:24 and SEQ ID NO:42 (RG2B); SEQ
ID NO:43 (RG2C); SEQ ID NO:44 (RG2D); SEQ ID NO:45 (RG2E); SEQ ID NO:46
(RG2F); SEQ ID NO:47 (RG2G); SEQ ID NO:48 (RG2H); SEQ ID NO:49 (RG2I); SEQ
ID NO:50 (RG2)); SEQ ID NO:51 (RG2K); SEQ ID NO:52 (RG2L); SEQ ID NO:53
(RG2M); SEQ ID NO:88 (RG2A); SEQ ID NO:90 (RG2B); SEQ ID NO:92 (RG2C); SEQ
ID NO:95 (RG2D); SEQ ID NO:97 ( RG2E); SEQ ID NO:99 (RG2F); SEQ ID NO:101
(RG2G); SEQ ID NO:103 (RG2H); SEQ ID NO:105 (RG2I); SEQ ID NO:108 (RG2J);
SEQ ID NO:111 (RG2K); SEQ ID NO:113 (RG2L); SEQ ID NO:115 (RG2M); SEQ ID
NO:117 (RG2N); SEQ ID NO:119 (RG20); SEQ ID NO:121 (RG2P); SEQ ID NO:123
(RG2Q); SEQ ID NO:125 (RG2S); SEQ ID NO:127 (RG2T); SEQ ID NO:129 (RG2U);
SEQ ID NO:131 (RG2V); and, SEQ ID NO:133 (RG2W); an RG4 polypeptide as set forth
by SEQ ID NO:72; an RGS5 polypeptide with a sequence as set forth by SEQ ID NO:135;
or, an RG7 polypeptide.

The invention also provides for a method of enhancing disease resistance in
a plant, the method comprising introducing into the plant a recombinant expression cassette
comprising a promoter functional in the plant and operably linked to an RG polynucleotide
sequence. In this method, the plant can be a lettuce plant; and, the RG polynucieotide can
encode an RG polypeptide selected from the group consisting of an RG1 polypeptide
selected from the group consisting of SEQ ID NO:11 (RG1A), SEQ ID NO:12 (RG1B),
SEQ ID NO:13 (RG1C), SEQ ID NO:14 (RG1D), SEQ ID NO:15 (RG1E), SEQID -
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NO:16 (RG1F), SEQ ID NO:17 (RG1G), SEQ ID NO:18 (RG1H), SEQ ID NO:19
(RG1I), or SEQ ID NO:20 (RG1J); or, an RG2 polypeptide selected from the group
consisting of SEQ ID NO:22 and SEQ ID NO:41 (RG2A); SEQ ID NO:24 and SEQ ID
NO:42 (RG2B); SEQ ID NO:43 (RG2C); SEQ ID NO:44 (RG2D); SEQ ID NO:45
(RG2E); SEQ ID NO:46 (RG2F); SEQ ID NO:47 (RG2G); SEQ ID NO:48 (RG2H); SEQ
ID NO:49 (RG2I); SEQ ID NO:50 (RG2J); SEQ ID NO:51 (RG2K); SEQ ID NO:52
(RG2L); SEQ ID NO:53 (RG2M); SEQ ID NO:72; SEQ ID NO:74; SEQ ID NO:88
(RG2A); SEQ ID NO:90 (RG2B); SEQ ID NO:92 (RG2C); SEQ ID NO:95 (RG2D);
SEQ ID NO:97 ( RG2E); SEQ ID N0:99 (RG2F); SEQ ID NO:101 (RG2G); SEQ ID
NO:103 (RG2H); SEQ ID NO:105 (RG2I); SEQ ID NO:108 (RG2J); SEQ ID NO:111
(RG2K); SEQ ID NO:113 (RG2L); SEQ ID NO:115 (RG2M); SEQ ID NO:117 (RG2N);
SEQ ID NO:119 (RG20); SEQ ID NO:121 (RG2P); SEQ ID NO:123 (RG2Q); SEQ ID
NO:125 (RG2S); SEQ ID NO:127 (RG2T); SEQ ID NO:129 (RG2U); SEQ ID NO:131
(RG2V); and, SEQ ID NO:133 (RG2W). In this method, the promoter can be a plant
disease resistance promoter, a tissue-specific promoter, a constitutive promoter, or an
inducible promoter.

The invention also provides for a method of detecting RG resistance genes
in a nucleic acid sample, the method comprising: contacting the nucleic acid sample with
an RG polynucleotide to form a hybridization complex; and, wherein the formation of the
hybridization complex is used to detect the RG resistance gene in the nucleic acid sample.
In this method, the RG polynucleotide can be an RG1 polynucleotide, an RG2
polynucleotide, an RG3 polynucleotide, an RG4 polynucleotide, an RG5 polynucleotide or
an RG7 polynucleotide. In this method, the RG resistance gene can be amplified prior to
the step of contacting the nucleic acid sample with the RG polynucleotide, and, the RG
resistance gene can be amplified by the polymerase chain reaction. In one embodiment,
the RG polynucleotide is labeled.

The invention further provides for an RG polypeptide having at least 60%
sequence identity to a polypeptide selected from the group consisting of: an RG1
polypeptide, an RG2 polypeptide, an RG3 polypeptide, an RG4 polypeptide, an RG5
polypeptide, and an RG7 polypeptide.
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A further understanding of the nature and advantages of the present
invention may be realized by reference to the remaining portions of the specification, the
figures and claims.

All publications, patents and patent applications cited herein are hereby

expressly incorporated by reference for all purposes.

DETAILED DESCRIPTION OF THE INVENTION

This invention relates to families of RG genes, particularly from Lactuca
sariva. Nucleic acid sequences of the present invention can be used to confer resistance in
plants to a variety of pests including viruses, fungi, nematodes, insects, and bacteria.
Sequences from within the RG genes can be used to fingerprint cultivars or germplasm for
the presence of desired resistance genes. Promoters of RG genes can be used to drive
heterologous gene expression under conditions in which RG genes are expressed. Further,
the present invention provides RG proteins and antibodies specifically reactive to RG
proteins. Antibodies to RG proteins caﬁ be used to detect the type and amount of RG
protein expressed in a plant sample.

The present invention has use over a broad range of types of plants,
including species from the genera Cucurbita, Rosa, Vitis, Juglans, Fragaria, Lotus,
Medicago, Onobrychis, Trifolium, Trigonella, Vigna, Citrus, Linum, Geranium, Manihot,
Daucus, Arabidopsis, Brassica, Raphanus, Sinapis, Atropa, Capsicum, Datura,
Hyoscyamus, Lycopersicon, Nicotiana, Solanum, Petunia, Digitalis, Majorana,
Ciahorium, Helianthus, Lactuca, Bromus, Asparagus, Antirrhinum, Heterocallis, Nemesis,
Pelargonium, Panieum, Pennisetum, Ranunculus, Senecio, Salpiglossis, Cucumis,
Browaalia, Glycine, Pisum, Phaseolus, Lolium, Oryza, Zea, Avena, Hordeum, Secale,
Triticum, and, Sorghum. In particularly preferred embodiments, species from the family
Compositae and in particular the genus Lactuca are employed such as L. sativa and such
subspecies as crispa, longifolia, and asparagina.

The nucleic acids of the present invention can be used in marker-aided
selection. Marker-aided selection does not require the complete sequence of the gene or
precise knowledge of which sequence confers which specificity. Instead, partial sequences
can be used as hybridization probes or as the basis for oligonucleotide primers to amplify

nucleic acid, e.g., by PCR. Partial sequences can be used in other methods, such as to
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follow the segregation of chromosome segments containing resistance genes in plants.
Because the RG marker is the gene itself, there can be negligible recombination between
the marker and the resistance phenotype. Thus, RG polynucleotides of the present
invention providé an optimal means to DNA fingerprint cultivars and wild germplasm with
respect to their disease resistance haplotypes. This can be used to indicate which
germplasm accessions and cultivars carry the same resistance genes. At present, selection
of plants (e.g., lettuce) for resistance to some diseases is slow and difficult. But linked
markers allow indirect selection for such resistance genes. Moreover, RG markers also
allow resistance genes to be identified and combined in a manner that would not otherwise
be possible. Numerous accessions have been identified that provide resistance to all
isolates of downy mildew (Bremia lactucae). However, without molecular markers it is
impossible to combine such resistances from different sources. The nucleic acid sequences
of the invention provide for a fast and convenient means to identify and combine
resistances from different sources. The RG markers of the invention can also be used to
identify recombinants that have new combinations of resistance genes in cis on the same
chromosome.

In addition, RG markers may allow the identification of the Mendelian
factors determining traits, such as field resistance to downy mildew. Once such markers
have been identified, they will greatly increase the ease with which field resistance can be
transferred between lines and combined with other resistances.

In another application, primers to RG sequences can be also designed to
amplify sequences that are conserved in multiple RG family members. This gives genetic
information on multiple RG family members. Alternatively, one or more primers can be
made to sequences unique to a single resistance gene genus or a single RG specie. This
allows an analysis of individual family groups (an RG genus) or an individual family
member (a specie). Primers made to individual RGs at the edge of each cluster can be
used to select for recombinants within the cluster. This minimizes the amount of linkage
drag during introgression. Classicél and molecular genetics has shown that pest resistance
genes tend to be clustered in the genome. Pest resistance loci comprise arrays of genes
and exhibit a variety of complex haplotypes rather than being simple alternate allelic
forms. Pest resistance is conferred by families, or genuses, of related RG sequences,

individual members, or species, of which have evolved to have a different specificity.
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Oligonucleotide primers can be designed that amplify members from multiple haplotypes, -
or genuses, or amplify only members of one genus, or only amplify an individual specie.
This will provide codominant information and allow heterozygotes to be distinguished
from homozygotes.

Further, comparison of RG sequences will alilow a determination of which
sequences are critical for resistance and will ultimately lead to engineering resistance genes
with new specificities. Resistance gene sequences were not previously available for
lettuce. Marker-aided selection will greatly increase the precision and speed of breeding
for disease resistance. Transgenic approaches will allow pyramiding of resistance genes
into a single Mendelian unit, transfer between sexually-incompatible species, substitute for
conventional backcrossing procedures, and allow expression of other genes in parallel with
resistance genes.

The RG polynucleotides also have utility in the construction of disease
resistant transgenic plants. This avoids lengthy and sometimes difficult backcrossing
programs currently necessary for introgression of resistance. It is also possible to transfer
resistance polynucleotides between sexually-incompatible species, thereby greatly
increasing the germplasm pool that can be used as a source of resistance genes. Cloning of
multiple RG sequences in a single cassette will allow pyramiding of genes for resistance
against multiple isolates of a single pathogen such as downy mildew or against multiple
pathogens. Once introduced, such a cassette can be manipulated by classical breeding
methods as a single Mendelian unit.

Transgenic plants of the present invention can also be constructed using an
RG promoter. The promoter sequences from RG sequences of the invention can be used
with RG genes or heterologous genes. Thus, RG promoters can be used to express a

variety of genes in the same temporal and spatial patterns and at similar levels to resistance

genes.

RG Polynucleotide Families
The present invention provides isolated nucleic acid constructs which
comprise an RG polynucleotide. In alternative embodiments, the RG polynucleotide is at

least 18 nucleotides in length, typically at least 20, 25, or 30 nucleotides in length, more
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typically at least 100 nucleotides in length, generally at least 200 nucleotides in length,
preferably at least 300 nucleotides in length, more preferably at least 400 nucleotides in
length, and most preferably at least 500 nucleotides in length.

In particularly preferred embodiments, the RG polynucleotide encodes a RG
protein which confers resistance to plant pests. This RG protein can be longer, equivalent,
or shorter than the RG protein encoded by an RG gene. In various embodiments, an RG
polynucleotide can hybridize under stringent conditions to members of an RG family (an
RG genus); e.g., it can hybridize to a member of the RG1 RG family, such as an RG1
polynucleotide selected from the group consisting of: SEQ ID NO:1 (RG1A); SEQ ID
NO:2 and SEQ ID NO:137 (RG1B); SEQ ID NO: 3 (RGIC); SEQ ID NO:4 (RG1D); SEQ
ID NO:5 (RG1E); SEQ ID NO:6 (RG1F); SEQ ID NO:7 (RG1G); SEQ ID NO:8 (RG1H);
SEQ ID NO:9 (RG1]) and SEQ ID NO:10 (RG1]J).

In other embodiments, the polynucleotide can also hybridize under stringent
conditions to a member of the RG2 family; such as an RG2 polynucleotide selected from
the group consisting of: SEQ ID NO:21 and SEQ ID NO:27 (RG2A); SEQ ID NO:23 and
SEQ ID NO:28 (RG2B); SEQ ID NO:29 (RG2C); SEQ ID NO:30 (RG2D); SEQ ID
NO:31 (RG2E); SEQ ID NO:32 (RG2F); SEQ ID NO:33 (RG2G); SEQ ID NO:34
(RG2H); SEQ ID NO:35 (RG2I); SEQ ID NO:36 (RG2J); SEQ ID NO:37 (RG2K); SEQ
ID NO:38 (RG2L); SEQ ID NO:39 (RG2M); SEQ ID NO:87 (RG2A); SEQ ID NO:89
(RG2B); SEQ ID NO:91 (RG2C); SEQ ID NO:93 (RG2D) and SEQ ID NO:94 (RG2D);
SEQ ID NO:96 (RG2E); SEQ ID NO:98 (RG2F); SEQ ID NO:100 (RG2G); SEQ ID
NO:102 (RG2H); SEQ ID NO:104 (RG2I); SEQ ID NO:106 (RG2J) and SEQ ID NO:107
(RG2J); SEQ ID NO:109 (RG2K) and (SEQ ID NO:110 (RG2K); SEQ ID NO:112
(RG2L); SEQ ID NO:114 (RG2M); SEQ ID NO:116 (RG2N); SEQ ID NO:118 (RG20),
SEQ ID NO:120 (RG2P); SEQ ID NO:122 (RG2Q); SEQ ID NO:124 (RG2S); SEQ ID
NO:126 RG2T); SEQ ID NO:128 (RG2U); SEQ ID NO:130 (RG2V); and, SEQ ID
NO:132 (RG2W).

In alternative embodiments, each RG2 gene can also include an AC15
sequence which hybridizes under stringent conditions to a polynucleotide selected from the
group consisting of: SEQ ID NO:56 (AC15-2A); SEQ ID NO:57 (AC15-2B); SEQ ID
NO:358 (AC15-2C); SEQ ID NO:59 (AC15-2D); SEQ ID NO:60 (AC15-2E); SEQ ID
NO:61 (AC15-2G); SEQ ID NO:62 (AC15-2H); SEQ ID NO:63 (AC15-2I); SEQ ID
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NO:64 (AC15-2)); SEQ ID NO:65 (AC15-2L); SEQ ID NO:66 (AC15-2N); SEQ ID
NO:67 (AC15-20).

In other embodiments, an RG polynucleotide can hybridize under stringent

conditions to an RG3 (SEQ ID NO:68), an RG4 (SEQ ID NO:69), and RG5 (SEQ ID

NO:135), and an RG7 (SEQ ID NO:137), RG family member.

The present invention further provides nucleic acid constructs which
comprise an RG polynucleotide which encodes RG polypeptides from various RG families;
such as an RG polypeptide having at least 60% sequence identity to an RG polypeptide
selected from the group consisting of: an RG1 polypeptide, an RG2 polypeptide, an RG3
polypeptide, and RG4 polypeptide, and RGS polypeptide, and an RG7 polypeptide.

Exemplary RG1 polypeptides have the sequences shown in SEQ ID NO:2
(RG1A), SEQ ID NO:4 (RG1B), SEQ ID NO:6 (RG1C), SEQ ID NO:8 (RG1D), SEQ ID
NO:10 (RGIE), SEQ ID NO:12 (RG1F), SEQ ID NO:14 (RG1G), SEQ ID NO:16
(RG1H), SEQ ID NO:20 (RG1J). Exemplary RG2 polypeptides have the sequences shown
in SEQ ID NO:22 and SEQ ID NO:41 (RG2A); SEQ ID NO:24 and SEQ ID NO:42
(RG2B); SEQ ID NO:43 (RG2C); SEQ ID NO:44 (RG2D); SEQ ID NO:45 (RG2E); SEQ
ID NO:46 (RG2F); SEQ ID NO:47 (RG2G); SEQ ID NO:48 (RG2H); SEQ ID NO:49
(RGZD); SEQ ID NO:50 (RG2J); SEQ ID NO:51 (RG2K); SEQ ID NO:52 (RG2L); SEQ
ID NO:53 (RG2M); SEQ ID NO:88 (RG2A); SEQ ID NO:90 (RG2B); SEQ ID NO:92
(RGZC); SEQ ID NO:95 (RG2D); SEQ ID NO:97 (RG2E); SEQ ID NO:99 (RG2F); SEQ
ID NO:101 (RG2G); SEQ ID NO:103 (RG2H); SEQ ID NO:105 (RG2I); SEQ ID NO:108
(RGZJ); SEQID NO:111 (RG2K); SEQ ID NO:113 (RG2L); SEQ ID NO:115 (RG2M);
SEQ ID NO:117 (RG2N); SEQ ID NO:119 (RG20); SEQ ID NO:121 (RG2P); SEQ ID
NO:123 (RG2Q); SEQ ID NO:125 (RG2S); SEQ ID NO:127 (RG2T); SEQ ID NO:129
(RGZU); SEQ ID NO:131 (RG2V); and, SEQ ID NO:133 (RG2W). -

An exemplary RG3 polypeptide has the sequence shown in SEQ ID
NO:138. An exemplary RG4 polypeptide has the sequence shown in SEQ ID NO:139.
RG polynucleotides will have at least 60% identity, more typically at least 65% identity,
generally at least 70% identity, and preferably at least 75% identity, more preferably at
least 80% identity, and most preferably at least 85%, 90%, or 95% identity at the deduced
amino acid level. The regions where substantial identity is assessed can be inclusive or

exclusive of the nucleotide binding site or the leucine rich region.
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Vectors and Transcriptional Control Elements

The invention, providing methods and reagents for making novel species
and genuses of RG nucleic acids described herein, further provides methods and reagents
for expressing these nucleic acids using novel expression cassettes, vectors, transgenic
plants and animals, using constitutive and inducible transcriptional and translational cis-
(e.g.. promoters and enhancers) and frans-acting control elements.

The expression of natural, recombinant or synthetic plant disease resistance
polypeptide-encoding or other (i.e., antisense, ribozyme) nucleic acids can be achieved by
operably linking the coding region a promoter (that can be plant-specific or not,
constitutive or inducible), incorporating the construct into an expression cassette (such as
an expression vector), and introducing the resultant construct into an in vitro reaction
system or a suitable host cell or organism. Synthetic procedures may also be used.
Typical expression systems contain, in addition to coding or antisense sequence,
transcription and translation terminators, polyadenylation sequences, transcription and
translation initiation sequences, and promoters useful for transcribing DNA into RNA.
The expression systems optionally at least one independent terminator sequence, sequences
permitting replication of the cassette in vivo, e.g., plants, eukaryotes, or prokaryotes, or a
combination thereof, (e.g., shuttle vectors) and selection markers for the selected
expression system, e.g., plant, prokaryotic or eukaryotic systems. To ensure proper
polvpeptide expression under varying conditions, a polyadenylation region at the 3'-end of
the coding region can be included (see Li (1997) Plant Physiol.115:321-325, for a review
of the polyadenylation of RNA in plants). The polyadenylation region can be derived from
the natural gene, from a variety of other plant genes, or from T-DNA (e.g., using
Agrobacterium tumefaciens T-DNA replacement vectors, see e.g., Thykjaer (1997) Plant
Mol Biol. 35:523-530; using a plasmid containing a gene of interest flanked by
Agrobacterium T-DNA border repeat sequences; Hansen (1997) “T-strand integration in
maize protoplasts after codelivery of a T-DNA substrate and virulence genes,” Proc. Natl.
Acad. Sci. USA 94:11726-11730.

To identify the promoters, the 5' portions of the clones described here are
analvzed for sequences characteristic of promoter sequences. For instance, promoter
sequence elements include the TATA box consensus sequence (TATAAT), which is

usuaily 20 to 30 base pairs upstream of the transcription start site. In plants, further
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upstream from the TATA box, at positions -80 to -100, there is typically a promoter
element with a series of adenines surrounding the trinucleotide G (or T) N G (see, e.g.,
Messing, in Genetic Engineering in Plants, pp. 221-227, Kosage, Meredith and
Hollaender, eds. 1983). If proper polypeptide expression is desired, a polyadenylation
region at the 3'-end of the RG coding region should be included. The polyadenylation
region can be derived from the natural gene, from a variety of other plant genes, or from
viral genes, such as T-DNA.

The nucleic acids of the invention can be expressed in expression cassettes,
vectors or viruses which are transiently expressed in cells using, for example, episomal
expression systems (e.g., cauliflower mosaic virus (CaMV) viral RNA is generated in the
nucleus by transcription of an episomal minichromosome containing supercoiled DNA,
Covey (1990) Proc. Natl. Acad. Sci. USA 87:1633-1637). Alternatively, coding sequences
can be inserted into the host cell genome becoming an integral part of the host
chromosomal DNA.

Selection markers can be incorporated into expression cassettes and vectors

to confer a selectable phenotype on transformed cells and sequences coding for episomal

‘maintenance and replication such that integration into the host genome is not required. For

example, the marker may encode biocide resistance, such as antibiotic resistance,

particularly resistance to chloramphenicol, kanamycin, G418, bleomycin, hygromycin, or
herbicide resistance, such as resistance to chlorosulfuron or Basta, to permit selection of
those cells transformed with the desired DNA sequences, see for example,
Blondelet-Rouault (1997) Gene 190:315-317; Aubrecht (1997) J. Pharmacol. Exp. Ther.
281:992-997 . Because selectable marker genes conferring resistance to substrates like
neomycin or hygromycin can only be utilized in tissue culture, chemoresistance genes are
also used as selectable markers in vitro and in vivo. See also, Mengiste (1997)
“High-efficiency transformation of Arabidopsis thaliana with a selectable marker gene
regulated by the T-DNA 1’ promoter,” Plant J. 12:945-948, showing that the 1' promoter
is an attractive alternative to the cauliflower mosaic virus (CaMV) 35S promoter for the
generation of T-DNA insertion lines, the 1' promoter may be especially beneficial for the
secondary transformation of transgenic strains containing the 35S promoter to exclude

homology-mediated gene silencing.
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The endogenous promoters from the RG genes of the present invention can -
be used to direct expression of the genes. These promoters can also be used to direct
expression of heterologous structural genes. The promoters can be used, for example, in
recombinant expression cassettes to drive expression of genes conferring resistance to any
number of pathogens or pests, including fungi, bacteria, and the like.

Constitutive Promoters

In construction of recombinant expression cassettes, vectors, transgenics, of
the invention, a promoter fragment can be employed to direct expression of the desired
gene in all tissues of a plant or animal. Promoters that drive expression continuously
under physiological conditions are referred to as "constitutive” promoters and are active
under most environmental conditions and states of development or cell differentiation.
Examples of constitutive promoters include those from viruses which infect plants, such as
the cauliflower mosaic virus (CaMV) 35S transcription initiation region; the 1'- or 2'-
promoter derived from T-DNA of Agrobacterium tumafaciens; the promoter of the tobacco
mosaic virus; and, other transcription initiation regions from various plant genes known to
those of skill. See also Holtorf (1995) “Comparison of different constitutive and inducible
promoters for the overexpression of transgenes in Arabidopsis thaliana,” Plant Mol. Biol.
29:637-646.

Inducible Promoters

Alternatively, a plant promoter may direct expression of the plant disease
resistance nucleic acid of the invention under the influence of changing environmental
conditions or developmental conditions. Examples of environmental conditions that may
effect transcription by inducible promoters include pathogenic attack, anaerobic conditions,
elevated temperature, drought, or the presence of light. Such promoters are referred to
herein as "inducible" promoters. For example, the invenﬁon incorporates the drought-
inducible promoter of maize (Busk (1997) supra); the cold, drought, and high salt
inducible promoter from potato (Kirch (1997) Plant Mol. Biol. 33:897-909).

Embodiments of the invention also incorporate use of plant promoters which
are inducible upon injury or infection to express the invention’s plant disease resistance
(RG polypeptides. Various embodiments include use of, e.g., the promoter for a tobacco
(Nicoriana tabacum) sesquiterpene cyclase gene (EAS4 promoter), which is expressed in

wounded leafs, roots, and stem tissues, and upon infection with microbial pathogens (Yin
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(1997) Plant Physiol. 115(2):437-451); the ORF13 promoter from Agrobacterium
rhizogenes 8196, which is wound inducible in a limited area adjacent to the wound site
(Hansen (1997) Mol. Gen. Genet. 254:337-343); the Shpx6b gene promoter, which is a
plant peroxidase gene promoter induced by microbial pathogens (demonstrated using a
fungal pathogen, see Curtis (1997) Mol. Plant Microbe Interact. 10:326-338); the
wound-inducible gene promoter wunl, derived from potato (Siebertz (1989) Plant Cell
1:961-968); the wound-inducible Agrobacterium pmas gene (mannopine synthesis gene)
promoter (Guevara-Garcia (1993) Plant J. 4:495-505).

Alternatively, plant promoters which are inducible upon exposure to plant
hormones, such as auxins, are used to express the nucleic acids of the invention. For
example, the invention can use the auxin-response elements E1 promoter fragment
(AuxREs) in the soybean (Glycine max L.) (Liu (1997) Plant Physiol. 115:397-407); the
auxin-responsive Arabidopsis GST6 promoter (also responsive to salicylic acid and -
hydrogen peroxide) (Chen (1996) Plant J. 10: 955-966); the auxin-inducible parC
promoter from tobacco (Sakai (1996) 37:906-913); a plant biotin response element (Streit
(1997) Mol. Plant Microbe Interact. 10:933-937); and, the promoter responsive to the
stress hormone abscisic acid (Sheen (1996) Science 274:1900-1902).

Plant promoters which are inducible upon exposure to chemicals reagents
which can be applied to the plant, such as herbicides or antibiotics, are also used to express
the nucleic acids of the invention. For example, the maize In2-2 promoter, activated by
benzenesulfonamide herbicide safeners, can be used (De Veylder (1997) Plant Cell
Physiol. 38:568-577); application of different herbicide safeners induces distinct gene
expression patterns, including expression in the root, hydathodes, and the shoot apical
meristem. Coding sequence can be under the control of, e.g., a tetracycline-inducible
promoter, e.g., as described with transgenic tobacco plants containing the Avena sativa L.
(oat) arginine decarboxylase gene (Masgrau (1997) Plant J. 11:465-473); or, a salicylic
acid-responsive element (Stange (1997) Plant J. 11:1315-1324. Using chemically- (e.g.,
hormone- or pesticide-) induced promoters, harvesting of fruits and plant parts would be
greatly facilitated. A chemical which can be applied to the transgenic plant in the field and
induce expression of a polypeptide of the invention throughout all or most of the plant
would make a environmentally safe defoliant or herbicide. Thus, the invention also

provides for transgenic plants containing an inducible gene encoding for the RG
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polypeptides of the invention whose host range is limited to target plant species, such as
weeds or crops before, during or after harvesting.

Abcission promoters are activated upon plant ripening, such as fruit
ripening, and are especially useful incorporated in the expression systems (e.g., expression
cassettes, vectors) of the invention. In some embodiments, when a plant disease resistant
polypeptide-encoding nucleic acid is under the control of such a promoter, rapid cell death,
induced by expression of the invention’s polypeptide, can accelerate and/or accentuate
abcission, increasing the efficiency of the harvesting of fruits or other plant parts, such as
cotton, and the like. Induction of rapid cell death at this time would accelerate separation
of the fruit from the plant, greatly augmenting harvesting procedures. See, e.g., Kalaitzis
(1997) Plant Physiol. 113:1303-1308, discussing tomato leaf and flower abscission; Payton
(1996) Plant Mol. Biol. 31:1227-1231, discussing ethylene receptor expression regulation
during fruit ripening, flower senescence and abscission; Koehler (1996) Plant Mol. Biol.
31:595-606, discussing the gene promoter for a bean abscission cellulase; Kalaitzis (1995)
Plant Mol. Biol.28: 647-656, discussing cloning of a tomato polygalacturonase expressed
in abscission; del Campillo (1996) Plant Physiol. 111:813-820, discussing pedicel
breakstrength and cellulase gene expression during tomato flower abscission.

Tissue-Specific Promoters

Tissue specific promoters are transcriptional control elements that are onty
active in particular cells or tissues. Plant promoters which are active only in specific
tissues or at specific times during plant development are used to express the nucleic acids .
of the invention. Examples of promoters under developmental control include promoters
that initiate transcription only in certain tissues, such as leaves, roots, fruit, seeds, ovules,
pollen, pistols, or flowers. Such promoters are referred to as "tissue specific”. The
operation of a promoter may also vary depending on its location in the genome. Thus, an
inducible promoter may become fully or partially constitutive in certain locations.

For example, a seed-specific promoter directs expression in seed tissues.
Such promoters may be, for example, ovule-specific, embryo-specific, endosperm-specific,
integument-specific, seed coat-specific, or some combination thereof. A leaf-specific
promoter has been identified in maize, Busk (1997) Plant J. 11:1285-1295. The ORF13
promoter from Agrobacterium rhizogenes exhibits high activity in roots (Hansen (1997)

supra). A maize pollen-specific promoter has been identified in maize (Guerrero (1990)
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Mol. Gen. Gener. 224:161-168). A tomato promoter active during fruit ripening,
senescence and abscission of leaves and, to a lesser extent, of flowers can be used (Blume
( 1997) Plant J. 12:731-746). A pistol specific promoter has been identified in the potato
(Solanum tuberosum L.} SK2 gene, encoding a pistil-specific basic endochitinase (Ficker
(1997) Plant Mol. Biol. 35:425-431). The Blecd4 gene from pea (Pisum sativum cv.
Alaska) is active in epidermal tissue of vegetative and floral shoot apices of transgenic
alfalfa, making it a useful tool to target the expression of foreign genes to the epidermal
layer of actively growing shoots. The activity of the Blec4 promoter in the epidermis of the
shoot apex makes it particularly suitable for genetically engineering defense against insects
and diseases that attack the growing shoot apex (Mandaci (1997) Plant Mol Biol.
34:961-965).

The invention also provides for use of tissue-specific plant promoters
inciude a promoter from the ovule-specific BEL! gene described in Reiser (1995) Cell
83:735-742, GenBank No. U39944. Suitable seed specific promoters are derived from the
following genes: MACI from maize, Sheridan (1996) Genetics 142:1009-1020; Car3 from
maize, GenBank No. L05934, Abler (1993) Plant Mol. Biol. 22:10131-1038; the gene
encoding oleosin 18kD from maize, GenBank No. J05212, Lee (1994) Plant Mol. Biol.
26:1981-1987; vivparous-1 from Arabidopsis, Genbank No. U93215; the gene encoding
oleosin from Arabidopsis, Genbank No. Z17657; Atmycl from Arabidopsis, Urao (1996)
Plan: Mol. Biol. 32:571-576; the 2s seed storage protein gene family from Arabidopsis,
Conceicao (1994) Plant 5:493-505; the gene encoding oleosin 20kD from Brassica napus,
GenBank No. M63985; rnapA from Brassica napus, GenBank No. J02798, Josefsson
(1987) JBL 26:12196-1301; the napin gene family from Brassica napus, Sjodahl (1995)
Plania 197:264-271; the gene encoding the 28 storage protein from Brassica napus,
Dasgupta (1993) Gene 133:301-302; the genes encoding oleosin a, Genbank No. U09118,
and. oleosin B, Genbank No. U09119, from soybean; and, the gene encoding low
molecular weight sulphur rich protein from soybean, Choi (1995) Mol Gen, Genet.
246:266-268. The tissue specific E8 promoter from tomato is particularly useful for
directing gene expression so that a desired gene product is located in fruits. Other suitable
promoters include those from genes encoding embryonic storage proteins.

One of skill will recognize that a tissue-specific promoter may drive

expression of operably linked sequences in tissues other than the target tissue. Thus, as
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used herein a tissue-specific promoter is one that drives expression preferentially in the
target tissue, but may also lead to some expression in other tissues as well.

The invention also provides for use of tissue-specific promoters derived
from viruses which can include, e.g., the tobamovirus subgenomic promoter (Kumagai
(1995) Proc. Natl. Acad. Sci. USA 92:1679-1683; the rice tungro bacilliform virus
(RTBV), which replicates only in phloem cells in infected rice plants, with its promoter
which drives strong phloem-specific reporter gene expression; the cassava vein mosaic
virus (CVMYV) promoter, with highest activity in vascular elements, in leaf mesophyll
cells, and in root tips (Verdaguer (1996) Plant Mol. Biol. 31:1129-1139).

In some embodiments, the nucleic acid construct will comprise a promoter
funcrional in a specific plant cell, such as in a species of Lactuca, operably linked to an RG
polynucleotide. Promoters useful in these embodiments include RG promoters. In
additional embodiments, the nucleic acid construct will comprise 2 RG promoter operably
linked to a heterologous polynucleotide. The heterologous polynucleotide is chosen to
provide a plant with a desired phenotype. For example, the heterologous polynucleotide
can be a structural gene which encodes a polypeptide which imparts a desired resistance
phenotype. Alternatively, the heterologous polynucleotide may be a regulatory gene which
might play a role in transcriptional and/or translational control to suppress, enhance, or
otherwise modify the transcription and/or expression of an endogenous gene within the
plant. The heterologous polynucleotide of the nucleic acid construct of the present
invention can be expressed in either sense or anti-sense orientation as desired. It will be
appreciated that control of gene expression in either sense or anti-sense orientation can
have a direct impact on the observable plant characteristics.

Modifying and Inhibiting RG Gene Expression

The invention also provides for RG nucleic acid sequences which are
complementary to the RG polypeptide-encoding sequences of the invention; i.e., antisense
RG nucleic acids. Antisense technology can be conveniently used to modify gene
expression in plants. To accomplish this, a nucleic acid segment from the desired gene is
cloped and operably linked to a promoter such that the anti-sense strand of RNA will be
transcribed. The construct is then transformed into plants and the antisense strand of RNA
is produced. In plant cells, it has been shown that antisense RNA inhibits gene expxjession

by preventing the accumulation of mMRNA which encodes the enzyme of interest, see, €.g.,
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Sheehy (1988) Proc. Nat. Acad. Sci. USA 85:8805-8809; Hiatt et al., U.S. Patent No.
4,801,340.

Antisense sequences are capable of inhibiting the transport, splicing or
transcription of RG-encoding genes. The inhibition can be effected through the targeting
of genomic DNA or messenger RNA. The transcription or function of targeted nucleic
acid can be inhibited, e.g., by hybridization and/or cleavage. One particularly useful set
of inhibitors provided by the present invention includes oligonucleotides which are able to
either bind RG gene or message, in either case preventing or inhibiting the production or
function of RG. - The association can be though sequence specific hybridization. Such
inhibitory nucleic acid sequences can, for example, be used to completely inhibit a plant
disease resistance response. Another useful class of inhibitors includes oligonucleotides
which cause inactivation or cleavage of RG message. The oligonucleotide can have
enzyme activity which causes such cleavage, such as ribozymes. The oligonucleotide can
be chemically modified or conjugated to an enzyme or composition capable of cleaving the
complementary nucleic acid. One may screen a pool of many different such
oligonucleotides for those with the desired activity.

Antisense Oligonucleotides

_ The invention provides for with antisense oligonucleotides capable of
binding RG message which can inhibit RG activity by targeting mRNA. Strategies for
designing antisense oligonucleotides are well described in the scientific and patent
literature, and the skilled artisan can design such RG oligonucleotides using the novel
reagents of the invention. In some situations, naturally occurring nucleic acids used as
antisense oligonucleotides may need to be relatively long (18 to 40 nucleotides) and present
at high concentrations. A wide variety of synthetic, non-naturally occurring nucleotide and
nucleic acid analogues are known which can address this potential problem. For example,
peptide nucleic acids (PNAs) containing non-ionic backbones, such as N-(2-aminoethyl)
glycine units can be used. Antisense oligonucieotides haying phosphorothioate linkages
can also be used, as described in WO 97/03211; WO 96/39154; Mata (1997) Toxicol Appl
Pharmacol 144:189-197; Antisense Therapeutics, ed. Agrawal (Humana Press, Totowa,
N.J.. 1996). Antisense oligonucleotides having synthetic DNA backbone analogues

provided by the invention can also include phosphoro-dithioate, methylphosphonate,
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phosphoramidate, alkyl phosphotriester, sulfamate, 3'-thioacetal, methylene(methylimino), .
3'-N-carbamate, and morpholino carbamate nucleic acids, as described herein.

Combinatorial chemistry methodology can be used to create vast numbers of
oligonucleotides that can be rapidly screened for specific oligonucleotides that have
appropriate binding affinities and specificities toward any target, such as the sense and
antisense RG sequences of the invention (for general background information, see, e.g.,
Gold (1995) J. of Biol. Chem. 270:13581-13584).

Inhibitory Ribozymes

The invention provides for with ribozymes capable of binding RG message
which can inhibit RG activity by targeting mRNA. Strategies for designing ribozymes and
selecting the RG-specific antisense sequence for targeting are well described in the
scientific and patent literature, and the skilled artisan can design such RG ribozymes using
the novel reagents of the invention. Ribozymes act by binding to a target RNA through the
target RNA binding portion of a ribozyme which is held in close proximity to an enzymatic
portion of the RNA that cleaves the target RNA. Thus, the ribozyme recognizes and binds
a target RNA through complementary base-pairing, and once bound to the correct site, acts
enzymatically to cleave and inactivate the target RNA. Cleavage of a target RNA in such a
manner will destroy its ability to direct synthesis of an encoded protein if the cleavage
occurs in the coding sequence, or, preventing transport of the message from the nucleus to
the cvtoplasm. After a ribozyme has bound and cleaved its RNA target, it is typically
released from that RNA and so can bind and cleave new targets repeatedly.

Catalytic RNA molecules or ribozymes can also be used to inhibit
expression of any plant gene. It is possible to design ribozymes that specifically pair with
virtually any target RNA and cleave the phosphodiester backbone at a specific location,
thereby functionally inactivating the target RNA. In carrying out this cleavage, the
ribozyme is not itself altered, and is thus capable of recycling and cleaving other
molecules, making it a true enzyme. The inclusion of ribozyme sequences within antisense
RNASs confers RNA-cleaving activity upon them, thereby increasing the activity of the
constructs. The design and use of target RN A-specific ribozymes is described, e.g., in
Haseioff (1988) Nature 334:585-591.

In some circumstances, the enzymatic nature of a ribozyme can be

advantageous over other technologies, such as antisense technology (where a nucleic acid
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molecule simply binds to a nucleic acid target to block its transcription, translation or
association with another molecule) as the effective concentration of ribozyme necessary to
effect a therapeutic treatment can be lower than that of an antisense oligonucleotide. This
potential advantage reflects the ability of the ribozyme to act enzymatically. Thus, a single
ribozyme molecule is able to cleave many molecules of target RNA. In addition, a

ribozyme is typically a highly specific inhibitor, with the specificity of inhibition

'depending not only on the base pairing mechanism of biﬁding, but also on the mechanism

by which the molecule inhibits the expression of the RNA to which it binds. That is, the
inhibition is caused by cleavage of the RNA target and so specificity is defined as the ratio
of the rate of cleavage of the targeted RNA over the rate of cleavage of non-targeted RNA.
This cleavage mechanism is dependent upon factors additional to those involved in base
pairing. Thus, the specificity of action of a ribozyme can be greater than that of antisense
oligonucleotide binding the same RNA site,

The enzymatic ribozyme RNA molecule can be formed in a2 hammerhead
motif, but may also be formed in the motif of a hairpin, hepatitis delta virus, group I intron
or RNaseP-like RNA (in association with an RNA guide sequence). Examples of such
hammerhead motifs are described by Rossi (1992) Aids Research and Human Retroviruses
8:183; hairpin motifs by Hampel (1989) Biochemistry 28:4929, and Hampel (1990) Nuc.
Acids Res. 18:299; the hepatitis delta virus motif by Perrotta (1992) Biochemistry 31:16;
the RNaseP motif by Guerrier-Takada (1983) Cell 35:849; and the group I intron by Cech
U.S. Pat. No. 4,987,071.- The recitation of these specific motifs is not intended to be
limiting; those skilled in the art will recognize that an enzymatic RNA molecule of this
invention has a specific substrate binding site complementary to one or more of the target
gene RNA regions, and has nucleotide sequence within or surrounding that substrate
binding site which imparts an RNA cleaving activity to the molecule. ‘

Sense Supression

Another method of suppression is sense suppression. Introduction of
nucleic acid configured in the sense orientation has been shown to be an effective means by
which to block the transcription of target genes. For an example of the use of this method

to modulate expression of endogenous genes see, Napoli et al., The Plant Cell 2:279-289

(1990), and U.S. Patent No. 5,034,323,
Cloning of RG Polypeptides



10

15

20

25

30

WO 98/30083 2 PCT/US98/00615

Synthesis and/or cloning of RG polynucleotides and isolated nucleic acid
constructs of the present invention are provided by methods well known to those of
ordinary skill in the art. Generally, the nomenclature and the laboratory procedures in
recombinant DNA technology described below are those well known and commonly
employed in the art. Standard techniques are used for cloning, DNA and RNA isolation,
amplification and purification. Generally enzymatic reactions involving DNA ligase, DNA
polymerase, restriction endonucleases and the like are performed according to the
manufacturer's specifications. These techniques and various other techniques are generally
performed according to Sambrook et al., Molecular Cloning - A Laboratory Manual, Cold
Spring Harbor Laboratory, Cold Spring Harbor, New York, (1989).

The isolation of RG genes may be accomplished by a number of techniques.
For instance, oligonucleotide probes based on the sequences disclosed here can be used to
identify the desired gene in a cDNA or genomic DNA library. To construct genomic
libraries, large segments of genomic DNA are generated by random fragmentation, e.g.
using restriction endonucleases, and are ligated with vector DNA to form concatemers that
can be packaged into the appropriate vector. To prepare a cDNA library, mRNA is
isolated from the desired organ, such as roots and a cDNA library which contains the RG
gene transcript is prepared from the mRNA. Alternatively, cDNA may be prepared from
mRNA extracted from other tissues in which RG genes or homologs are expressed.

The ¢cDNA or genomic library can then be screened using a probe based
upon the sequence of a cloned RG gene such as the genes disclosed herein. Probes may be
used to hybridize with genomic DNA or cDNA sequences to isolate homologous genes in
the same or different plant species.

Those of skill in the art will appreciate that various degrees of stringency of
hybridization can be employed in the assay; and either the hybridization or the wash
medium can be stringent. As the conditions for hybridization become more stringent,
there must be a greater degree of complementarity between the probe and the target for
duplex formation to occur. The degree of stringency can be controlled by temperature,
ionic strength. pH and the presence of a partially denaturing solvent such as formamide.
For example, the stringency of hybridization is conveniently varied by changing the po-
larity of the reactant solution through manipulation of the concentration of formamide
within the range of 0% to 50%.
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Alternatively, the RG nucleic acids of the invention can be amplified from
nucleic acid samples using a variety of amplification techniques, such as polymerase chain
reaction (PCR) technology, to amplify the sequences of the RG and related genes directly
from genomic DNA, from cDNA, from genomic libraries or cDNA libraries. PCR and
other in vitro amplification methods may also be useful, for example, to clone nucleic acid
sequences that code for proteins to be expressed, to make nucleic acids to use as probes for
detecting the presence of the desired mRNA in samples, for nucleic acid sequencing, or for
other purposes.

Oligonucleotides can be used to identify and detect additional RG families
and RG family species using a variety of hybridization techniques and conditions. Suitable
amplification methods include, but are not limited to: polymerase chain reaction, PCR
(PCR PROTOCOLS, A GUIDE TO METHODS AND APPLICATIONS, ed. Innis, Academic Press,
N.Y. (1990) and PCR STRATEGIES (1995), ed. Innis, Academic Press, Inc., N.Y. (Innis
)), ligase chain reaction (LCR) (Wu (1989) Genomics 4:560; Landegren (1988) Science
241:1077; Barringer (1990) Gene 89:117); transcription amplification (Kwoh (1989) Proc.
Natl. Acad. Sci. USA 86:1173); and, self-sustained sequence replication (Guatelli (1990)
Proc. Natl. Acad. Sci. USA, 87:1874); Q Beta replicase amplification and other RNA
polymerase mediated techniques (e.g., NASBA, Cangene, Mississauga, Ontario); see
Berger (1987) Methods Enzymol. 152:307-316, Sambrook, and Ausubel, as well as Mullis
(1987) U.S. Patent Nos. 4,683,195 and 4,683,202; Arnheim (1990) C&EN 36-47; Lomell
J. Clin. Chem., 35:1826 (1989); Van Brunt, Biotechnology, 8:291-294 (1990); Wu (1989)
Gene 4:560; Sooknanan (1995) Biotechnology 13:563-564. Methods for cloning in vitro
amplified nucleic acids are described in Wallace, U.S. Pat. No. 5,426,039;

The degree of complementarity (sequence identity) required for detectable
binding will vary in accordance with the stringency of the hybridization medium and/or
wash medium. The degree of complementarity will optimally be 100 percent; however, it
should be understood that minor sequence variations in the probes and primers may be
compensated for by reducing the stringency of the hybridization and/or wash medium as
described earlier.

In some preferred embodiments, members of this class of pest resistance
genes can be identified by their ability to be amplified by PCR primers based on the

sequences disclosed bere. Appropriate primers and probes for identifying RG sequences



10

15

20

25

30

WO 98/30083 24 PCT/US98/00615

from plant tissues are generated from comparisons of the sequences provided herein. See, .
e.g., Table 1.. For a general overview of PCR see PCR Protocols: A Guide to Methods
and Applications. (Innis, M, Gelfand, D., Sninsky, J. and White, T., eds.), Academic
Press, San Diego (1990), incorporated herein by reference.

Briefly, the first step of each cycle of the PCR involves the separation of the
nucleic acid duplex formed by the primer extension. Once the strands are separated, the
next step in PCR involves hybridizing the separated strands with primers that flank the
target sequence. The primers are then extended to form complementary copies of the
target strands. For successful PCR amplification, the primers are designed so that the
position at which each primer hybridizes along a duplex sequence is such that an extension
product synthesized from one primer, when separated from the template (complement),
serves as a template for the extension of the other primer. The cycle of denaturation,
hybridization, and extension is repeated as many times as necessary to obtain the desired
amount of amplified nucleic acid.

In the preferred embodiment of the PCR process, strand separation is
achieved by heating the reaction to a sufficiently high temperature for an sufficient time to
cause the denaturation of the duplex but not to cause an irreversible denaturation of the
polymerase (see U.S. Patent No. 4,965,188). Template-dependent extension of primers in
PCR is catalyzed by a polymerizing agent in the presence of adequate amounts of four
deoxyribonucleotide triphosphates (typically dATP, dGTP, dCTP, and dTTP) in a reaction
medium comprised of the appropriate salts, metal cations, and pH buffering system.
Suitable polymerizing agents are enzymes known to catalyze template-dependent DNA
synthesis.

Polynucleotides may also be synthesized by well-known techniques as
described in the technical literature. See, e.g., Carruthers et al., Cold Spring Harbor
Symp. Quant. Biol. 47:411-418 (1982), and Adams et al., J. Am. Chem. Soc. 105:661
(1983). Double stranded DNA fragments may then be obtained either by synthesizing the
complementary strand and annealing the strands together under appropriate conditions, or

by adding the complementary strand using DNA polymerase with an appropriate primer

sequence.

RG Proteins
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The present invention further provides isolated RG proteins encoded by the .
RG polynucleotides disclosed herein. One of skill will recognize that the nucleic acid
encoding a functional RG protein need not have a sequence identical to the exemplified
genes disclosed here. For example, because of codon degeneracy a large number of
nucleic acid sequences can encode the same polypeptide. In addition, the polypeptides
encoded by the RG genes, like other proteins, have different domains which perform
different functions. Thus, the RG gene sequences need not be full length, so long as the
desired functional domain of the protein is expressed.

The resistance proteins are at least 25 amino acid residues in length.
Typically, the RG proteins are at least 50 amino acid residues, generally at least 100,
preferably at least 150, more preferably at least 200 amino acids in length. In particularly
preferred embodiments, the RG proteins are of sufficient length to provide resistance to
pests when expressed in the desired plants. Generally then, the RG proteins will be the
length encoded by an RG gene of the present invention. However, those of ordinary skill
will appreciate that minor deletions, substitutions, or additions to an RG protein will
typically yield a protein with pest resistance characteristics similar or identical to that of
the full length sequence. Thus, full-length RG proteins m_odiﬁed by 1,2,3,4,0r5
deletions, substitutions, or additions, generally provide an effective degree of pest
resistance relative to the full-length protein.

The RG proteins which provide pest resistance will typically comprise at
least one of an LRR or an NBS. Preferably, both are present. LRR and/or NBS regions
present in the RG proteins of the present invention can be provided by RG genes of the
present invention. In some embodiments, the LRR and/or NBS regions are obtained from
other pest resistance genes. See, €.g., Yu et al., Proc. Natl. Acad. Sci. USA, 93: 11751-
11756 (1996); Bent et al., Science, 265: 1856-1860 (1994).

" Modified protein chains can also be readily designed utilizing various
recombinant DNA techniques well known to those skilled in the art. For example, the
chains can vary from the naturally occurring sequence at the primary structure level by
amino acid substitutions, additions, deletions, and the like. Modification can also include
swapping domains from the proteins of the invention with related domains from other pest

resistance genes.
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Pests that can be targeted by RG genes and proteins of the present invention .
include such bacterial pests as Erwinia carotovora and Pseudomonas marginalis. Fungal
pests which can be targeted by the present invention include Bremia lactucae, Marssonina
panattoniana, Rhizoctonia solani, Olpidium brassicae, root aphid, Sclerotinia
sclerotiorum and S. minor, and Botrytis cinerea which causes gray mold. RG genes also
provide resistance to viral diseases such as lettuce and turnip mosaic viruses.

Fusion Proteins

RG polypeptides can also be expressed as recombinant proteins with one or
more additional polypeptide domains linked thereto to facilitate protein detection,
purification, or other applications. Such detection and purification facilitating domains
include, but are not limited to, metal chelating peptides such as polyhistidine tracts and
histidine-tryptophan modules that allow purification on immobilized metals, protein a
domains that allow purification on immobilized immunoglobulin, and the domain utilized
in the FLAGS extension/affinity purification system (Immunex Corp, Seattle WA). The
inclusion of a cleavable linker sequences such as Factor Xa or enterokinase (Invitrogen,
San Diego CA) between the purification domain and plant disease resistant polypeptide
may be useful to facilitate purification. One such expression vector provides for
expression of a fusion protein comprising the sequence encoding a plant disease resistant
polypeptide of the invention and nucleic acid sequence encoding six histidine residues
followed by thioredoxin and an enterokinase cleavage site (e.g., see Williams (1995)
Biochemistry 34:1787-1797). The histidine residues facilitate detection and purification
while the enterokinase cleavage site provides a means for purifying the desired protein(s)
from the remainder of the fusion protein. Technology pertaining to vectors encoding
fusion proteins and application of fusion proteins are well described, see e.g., Kroll
(1993) DNA Cell. Biol., 12:441-53.

Antibodies Reactive to RG Polypeptides and Immunological Assays

The present invention also provides antibodies which specifically react with
RG proteins of the present invention under immunologically reactive conditions. An
antibody immunologically reactive with a particular antigen can be generated in vivo or by
recombinant methods such as selection of libraries of recombinant antibodies in phage or
similar vectors. "Immunologically reactive conditions” includes reference to conditions

which allow an antibody, generated to a particular epitope of an antigen, to bind to that
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epitope to a detectably greater degree than the antibody binds to substantially all other
epitopes, generally at least two times above background binding, preferably at least five
times above background. Immunologically reactive conditions are dependent upon the
format of the antibody binding reaction and typically are those utilized in immunoassay
protocols.

"Antibody" includes reference to an immunoglobulin molecule obtained by
in vitro or in vivo generation of the humoral response, and includes both polyclonal and
monoclonal antibodies. The term also includes genetically engineered forms such as
chimeric antibodies (e.g., humanized murine antibodies), heteroconjugate antibodies (e.g.,
bispecific antibodies), and recombinant single chain Fv fragments (scFv). The term
"antibody" also includes antigen binding forms of antibodies (e.g., Fab', F(ab'),, Fab, Fv,
rlgG. and, inverted IgG). See, Pierce Catalog and Handbook, 1994-1995 (Pierce
Chemical Co., Rockford, IL). An antibody immunologically reactive with a particular
antigen can be generated in vivo or by recombinant methods such as selection of libraries
of recombinant antibodies in phage or similar vectors. See, e.g., Huse et al. (1989)
Science 246:1275-1281; and Ward, et al. (1989) Nature 341:544-546; and Vaughan et al.
(1996) Nature Biotechnology, 14:309-314.,

Many methods of making antibodies are known to persons of skill. A
number of immunogens are used to produce antibodies specifically reactive to an isolated
RG protein of the present invention under immunologically reactive conditions. An
isolated recombinant, synthetic, or native RG protein of the present invention is the
preferred immunogens (antigen) for the production of monocloné] or polyclonal antibodies.

The RG protein is then injected into an animal capable of producing
antibodies. Either monoclonal or polyclonal antibodies can be generated for subsequent
use in immunoassays to measure the presence and quantity of the RG protein. Methods of
producing monoclonal or polyclonal antibodies are known to those of skill in the art. See,
e.g., Coligan (1991) Current Protocols in Immunology Wiley/Greene, NY; and Harlow
and Lane (1989) Antibodies: A Laboratory Manual Cold Spring Harbor Press, NY);
Goding (1986) Monoclonal Antibodies: Principles and Practice (2d ed.) Academic Press,
New York, NY.

Frequently, the RG proteins and antibodies will be labeled by joining, either

covalently or non-covalently, a substance which provides for a detectable signal. A wide
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variety of labels and conjugation techniques are known and are reported extensively in both
the scientific and patent literature. Suitable labels include radionucleotides, enzymes,
substrates, cofactors, inhibitors, fluorescent moieties, chemiluminescent moieties,
magnetic particles, and the like. Patents teaching the use of such labels include U.S.
Patent Nos. 3,817,837; 3,850,752; 3,939,350; 3,996,345; 4,277,437; 4,275,149; and
4,366,241.

The antibodies of the present invention can be used to screen plants for the
expression of RG proteins of the present invention. The antibodies of this invention are
also used for affinity chromatography in isolating RG protein.

The present invention further provides RG polypeptides that specifically
bind. under immunologically reactive conditions, to an antibody generated against a
defined immunogen, such as an immunogen consisting of the RG polypeptides of the
present invention. Immunogens will generally be at least 10 contiguous amino acids from
an RG polypeptide of the present invention. Optionally, immunogens can be from regions
exclusive of the NBS and/or LRR regions of the RG polypeptides. Nucleic acids which
encode such cross-reactive RG polypeptides are also provided by the present invention.
The RG polypeptides can be isolated from any number plants as discussed earlier.
Preferred are species from the family Compositae and in particular the genus Lactuca such
as L. sativa and such subspecies as crispa, longifolia, and asparagina.

"Specifically binds” includes reference to the preferential association of a
ligand, in whole or part, with a particular target molecule (i.e., "binding partner” or
"binding moiety") relative to compositions lacking that target molecule. It is, of course,
recognized that a certain degree of non-specific interaction may occur between a ligand and
a non-target molecule. Nevertheless, specific binding, may be distinguished as mediated
through specific recognition of the target molecule. Typically specific binding results in a
much stronger association between the ligand and the target molecule than between the
ligand and non-target molecule. Specific binding by an antibody to a protein under such
conditions requires an antibody that is selected for its specificity for a particular protein.
The affinity constant of the antibody binding site for its cognate monovalent antigen is at
least 107, usually at least 10°, preferably at least 10°, more preferably at least 10'°, and
most preferably at least 10" liters/mole. A variety of immunoassay formats are

appropriate for selecting antibodies specifically reactive with a particular protein. For
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example, solid-phase ELISA immunoassays are routinely used to select monoclonal
antibodies specifically reactive with a protein. See Harlow and Lane (1988) Antibodies, A
Laboratory Manual, Cold Spring Harbor Publications, New York, for a description of.
immunoassay formats and conditions that can be used to determine specific reactivity. The
antibody may be polyclonal but preferably is monoclonal. Generally, antibodies cross-
reactive to such proteins as RPS2, RPM1 (bacterial resistances in Arabidopsis, L6 (fungal
resistance in flax, PRF (resistance to Pseudomonas syringae in tomator), and N, (virus
resistance in tobacco), are removed by immunoabsorbtion.

Immunoassays in the competitive binding format are typically used for
cross-reactivity determinations. For example, an immunogenic RG polypeptide is
immobilized to a solid support. Polypeptides added to the assay cbmpete with the binding
of the antisera to the immobilized antigen. The ability of the above polypeptides to
compete with the binding of the antisera to the immobilized RG polypeptide is compared to
the immunogenic RG polypeptide. The percent cross-reactivity for the above proteins is
calculated, using standard calculations. Those antisera with less than 10% cross-reactivity
with such proteins as RPS2, RPM1, L6, PRF, and N, are selected and pooled. The cross-
reacting antibodies are then removed from the pooled antisera by immunoabsorbtion with
these non-RG resistance proteins.

The immunoabsorbed and pooled antisera are then used in a competitive
binding immunoassay to compare a second "target" polypeptide to the immunogenic
polypeptide. In order to make this comparison, the two polypeptides are each assayed at a
wide range of concentrations and the amount of each polypeptide required to inhibit 50%
of the binding of the antisera to the immobilized protein is determined using standard
techniques. If the amount of the target polypeptide required is less than twice the amount
of the immunogenic polypeptide that is required, then the target polypeptide is said to
specifically bind to an antibody generated to the immunogenic protein. As a final
determination of specificity, the pooled antisera is fully immunosorbed with the
immunogenic polypeptide until no binding to the polypeptide used in the immunosorbtion
is detectable. The fully immunosorbed antisera is then tested for reactivity with the test
polypeptide. If no reactivity is observed, then the test polypeptide is specifically bound by

the antisera elicited by the immunogenic protein.
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duction of tra ic plan invention

Isolated nucleic acid constructs prepared as described herein can be
introduced into plants according techniques known in the art. In some embodiments, the
introduced nucleic acid is used to provide RG gene expression and therefore pest resistance
in desired plants. In some embodiments, RG promoters are used to drive expression of
desired heterologous genes in plants. Finally, in some embodiments, the constructs can be
used to suppress expression of a target endogenous gene, including RG genes.

| To use isolated RG sequences in the above techniques, recombinant DNA
vectors suitable for transformation of plant cells are prepared. Techniques for
transforming a wide variety of higher plant species are well known and described in the
technical and scientific literature. See, for example, Weising ef al. Ann. Rev. Genet.
22:421-477 (1988).

A DNA sequence coding for the desired RG polypeptide, for example a
c¢DNA or a genomic sequence encoding a full length protein, will be used to construct a
recombinant expression cassette which can be introduced into the desired plant. An
expression cassette will typically comprise the RG polynucleotide operably linked to
transcriptional and translational initiation regulatory sequences which will direct the
transcription of the sequence from the RG gene in the intended tissues of the transformed
plant. »

Such DNA constructs may be introduced into the genome of the desired
plant host by a variety of conventional techniques. For example, the DNA construct may
be inrroduced directly into the genomic DNA of the plant cell using techniques such as
electroporation, PEG poration, particle bombardment and microinjection of plant cell
protoplasts or embryogenic callus, or the DNA constructs can be introduced directly to
plant tissue using ballistic methods, such as DNA particle bombardment. Alternatively,
the DNA constructs may be combined with suitable T-DNA flanking regions and
introduced into a conventional Agrobacterium tumefaciens host vector. The virulence
funcdons of the Agrobacterium tumefaciens host will direct the insertion of the construct
and adjacent marker into the plant cell DNA when the cell is infected by the bacteria.

Transformation techniques are known in the art and well described in the
scientific and patent literature. The introduction of DNA constructs using polyethylene

glycol precipitation is described in Paszkowski et al. Embo J. 3:2717-2722 (1984).
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Electroporation techniques are described in Fromm et al. Proc. Natl. Acad. Sci. USA
82:5824 (1985). Ballistic transformation techniques are described in Klein er al. Nature
327:70-73 (1987).

Agrobacterium tumefaciens-meditated transformation techniques are well
described in the scientific literature. See, for example Horsch ez al. Science 233:496-498
(1984), and Fraley et al. Proc. Natl. Acad. Sci. USA 80:4803 (1983). Although
Agrobacterium is useful primarily in dicots, certain monocots can be transformed by
Agrobacterium. For instance, Agrobacterium transformation of rice is described by Hiei et
al, Plant J. 6:271-282 (1994). A particularly preferred means of transforming lettuce is
described in Michelmore et al., Plant Cell Reports, 6:439-442 (1987).

. Transformed plant cells which are derived by any of the above
transformation techniques can be cultured to regenerate a whole plant which possesses the
transformed genotype and thus the desired RG-controlled phenotype. Such regeneration
techniques rely on manipulation of certain phytohormones in a tissue culture growth
medium, typically relying on a biocide and/or herbicide marker which has been introduced
together with the RG nucleotide sequences. Plant regeneration from cultured protoplasts is
described in Evans et al., Protoplasts Isolation and Culture, Handbook of Plant Cell
Culture, pp. 124-176, Macmillilan Publishing Company, New York, 1983; and Binding,
Regeneration of Plants, Plant Protoplasts, pp. 21-73, CRC Press, Boca Raton, 1985.
Regeneration can also be obtained from plant callus, explants, organs, or parts thereof.
Such regeneration techniques are described generally in Klee ez al. Ann. Rev. of Plant
Phys. 38:467-486 (1987).

The methods of the present invention are particularly useful for
incorporating the RG polynucleotides into transformed plants in ways and under
circumstances which are not found naturally. In particular, the RG polypeptides may- be
expressed at times or in quantities which are not characteristic of natural plants.

One of skill will recognize that after the expression cassette is stably
incorporated in transgenic plants and confirmed to be operable, it can be introduced into

other plants by sexual crossing. Any of a number of standard breeding techniques can be

used. depending upon the species to be crossed.

Detection of RG Resistance Genes
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The present invention further provides methods for detecting RG resistance -
genes in a nucleic acid sample suspected of comprising an RG resistance gene. The means
by which the RG resistance gene is detected is not a critical aspect of the invention. For
example, RG resistance genes can be detected by the presence of amplicons using RG
resistance gene specific primers. Additionally, RG resistance genes can be detected by
assaving for specific hybridization of an RG polynucleotide to an RG resistance gene. In
some embodiments, the RG resistance gene can be amplified prior to the step of contacting
the nucleic acid sample with the RG polynucleotide.

In a typical detection méthod, the nucleic acid sample is contacted with an
RG polynucleotide to form a hybridization complex. The hybridization complex may be
detected directly (e.g., in Southern or noﬁhern blots), or indirectly (e.g., by subsequent
primer extension during PCR amplification). The RG polynucleotide hybridizes under
stringent conditions to an RG polynucleotide of the invention. Formation of the
hybridization complex is directly or indirectly used to indicate the presence of the RG
resistance gene in the nucleic acid sample.

Detection of the hybridization complex can be achieved using any number of
well known methods. For example, the nucleic acid sample, or a portion thereof, may be
assaved by hybridization formats including but not limited to, solution phase, solid phase,
mixed phase, or in situ hybridization assays. Briefly, in solution (or liquid) phase
hybridizations, both the target nucleic acid and the probe or primer are free to interact in
the reaction mixture. In solid phase hybridization assays, probes or primers are typically
linked to a solid support where they are available for hybridization with target nucleic in
solution. In mixed phase, nucleic acid intermediates in solution hybridize to target nucleic
acids in solution as well as to a nucleic acid linked to a solid support. In in situ
hybridization, the target nucleic acid is liberated from its cellular surroundings in such as
to be available for hybridization within the cell while preserving the cellular. morphology
for subsequent interpretation and analysis. The following articles provide an overview of
the various hybridization assay formats: Singer et al., Biotechniques 4(3):230-250 (1986);
Haase et al., Methods in Virology, Vol. VII, pp. 189-226 (1984); Wilkinson, "The theory
and practice of in situ hybridization” In: In situ Hybridization, Ed. D.G. Wilkinson. IRL
Press, Oxford University Press, Oxford; and Nucleic Acid Hybridization: A Practical

Approach, Ed. Hames, B.D. and Higgins, S.J., IRL Press (1987).
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The effect of the modification of RG gene expression can be measured by
detection of increases or decreases in mRNA levels using, for instance, Northern blots. In
addition, the phenotypic effects of gene expression can be detected by measuring
nematode, fungal, bacterial, viral, or other pest resistance in plants. Suitable assays for
determining pest resistance are well known. Michelmore and Crute, Trans. Br. mycol.
Soc, 79(3): 542-546 (1982).

The means by which hybridization complexes are detected is not a critical
aspect of the present invention and can be accomplished by any number of methods
currently known or later developed. RG polynucleotides can be labeled by any one of
several methods typically used to detect the presence of hybridized nucleic acids. One
common method of detection is the use of autoradiography using probes labeled with’H,
1251 35 MC or 2P, or the like. The choice of radioactive isotope depends on research
preferences due to ease of synthesis, stability, and half lives of the selected isotopes.
Other labels include ligands which bind to antibodies labeled with fluorophores,
chemiluminescent agents, and enzymes. Alternatively, probes can be conjugated directly
with labels such as fluorophores, chemiluminescent agents or enzymes. The choice of
label depends on sensitivity required, ease of conjugation with the probe, stability
requirements, and available instrumentation. Labeling the RG polynucleotide is readily
achieved such as by the use of labeled PCR primers. .

The choice of label dictates the manner in which the label is bound to the
probe. Radioactive probes are typically made using commercially available nucleotides
containing the desired radioactive isotope. The radioactive nucleotides can be incorporated
into probes, for example, by using DNA synthesizers, by nick translation with DNA
polymerase I, by tailing radioactive DNA bases to the 3' end of probes with terminal
deoxvnucleotidyl transferase, by treating single-stranded M13 plasmids having specific
inserts with the Klenow fragment of DNA polymerase in the presence of radioactive
deoxynucleotides, dNTP, by transcribing from RNA templates using reverse transcriptase
in the presence of radioactive deoxynucleotides, dNTP, or by transcribing RNA from
vectors containing specific RNA viral promoters (e.g., SP6 promoter) using the
cofresponding RNA polymerase (e.g., SP6 RNA polymerase) in the presence of

radioactive ribonucleotides INTP.
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The probes can be labeled using radioactive nucleotides in which the isotope
resides as a part of the nucleotide molecule, or in which the radioactive component is
attached to the nucleotide via a terminal hydroxyl group that has been esterified to a
radioactive component such as inorganic acids, e.g., 32P phosphate or 14C organic acids,
or esterified to provide a linking group to the label. Base analogs having nucleophilic
linking groups, such as primary amino groups, can also be linked to a label.

Non-radioactive brobes are often labeled by indirect means. For example, a
ligand molecule is covalently bound to the probe. The ligand then binds to an anti-ligand
molecule which is either inherently detectable or covalently bound to a detectable signal
system, such as an enzyme, a fluorophore, or a chemiluminescent compound. Enzymes of
interest as labels will primarily be hydrolases, such as phosphatases, esterases and glyco-
sidases, or oxidoreductases, particularly peroxidases. Fluorescent compounds include
fluorescein and its derivatives, rhodamine and its derivatives, dansyl, umbelliferone, etc.
Chemiluminescers include luciferin, and 2,3-dihydrophthalazinediones, e.g., luminol.
Ligands and anti-ligands may be varied widely. Where a ligand has a natural anti-ligand,
namely ligands such as biotin, thyroxine, and cortisol, it can be used in conjunction with
its labeled, naturally occurring anti-ligands. Alternatively, any haptenic or antigenic
compound can be used in combination with an antibody.

Probes can also be labeled by direct conjugation with a label. For example,
cloned DNA probes have been coupled directly to horseradish peroxidase or alkaline
phosphatase, (Renz. M., and Kurz, K. (1984) A Colorimetric Method for DNA
Hybridization. Nucl. Acids Res. 12: 3435-3444) and synthetic oligonucleotides have been
coupled directly with alkaline phosphatase (Jablonski, E., et al. (1986) Preparation of
Oligodeoxynucleotide-Alkaline Phosphatase Conjugates and Their Use as Hybridization
Probes. Nuc. Acids. Res. 14: 6115-6128; and Li P., et al. (1987) Enzyme-linked Synthetic
Oligonucleotide probes: Non-Radioactive Detection of Enterotoxigenic Escherichia Coli

in Faeca Specimens. Nucl. Acids Res. 15:5275-5287).

Definitions
Units, prefixes, and symbols can be denoted in their SI accepted form.
Numeric ranges are inclusive of the numbers defining the range. Unless otherwise

indicated, nucleic acids are written left to right in 5' to 3' orientation, respectively. The
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headings provided herein are not limitations of the various aspects or embodiments of the
invention which can be had by reference to the specification as a whole. Accordingly, the
terms defined immediately below are more fully defined by reference to the specification as
a whole.

As used herein, the term "plant” includes reference to whole plants, plant
organs (e.g., leaves, stems, roots, etc.), seeds and plant cells and progeny of same. The
class of plants which can be used in the methods of the invention is generally as broad as

the class of higher plants amenable to transformation techniques, including both

.monocotyledonous and dicotyledonous plants.

As used herein, "pest” includes, but is not limited to, viruses, fungi,
nematodes, insects, and bacteria.

As used herein, "heterologous” is a nucleic acid that originates from a
foreign species, or, if from the same species, is substantially modified from its original
form. For example, a promoter operably linked to a heterologous structural gene is from a
species different from that from which the structural gene was derived, or, if from the
same species, one or both are substantially modified from their original form.

As used herein, "RG gene," alternatively referred to as “RLG gene,” is a
gene encoding resistance to plant pests, such as viruses, fungi, nematodes, insects, and
bacteria, and which hybridizes under stringent conditions and/or has at least 60% sequence
identity at the deduced amino acid level to the exemplified sequences provided herein. RG
genes encode “RG polypeptides,” alternatively referred to as “RLG polypeptides,” which
can comprise LRR motifs and/or NBS motifs. The RG polypeptides encoded by RG genes
have at least 55% or 60% sequence identity, typically at least 65% sequence identity,
preferably at least 70% sequence identity, often at least 75% sequence identity, more
preferably at least 80% sequence identity, and most preferably at least 90% sequence

idenrity at the deduced amino acid level relative to the exemplary RG sequences provided

~ herein. The term "RG family" or “RG family genus” or “ genus” includes reference to a

group of RG polypeptide sequence species that have at least 60% amino acid sequence

identity, and, the nucleic acids encoding these polypeptides. The individual species of a

genus, i.e., the members of a family, typically are genetically mapped to the same locus.
As used herein, "RG polynucleotide" includes reference to a contiguous

sequence from an RG gene of at least 18, 20, 25, 30, 40, or 50 nucleotides in length, up to
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at least about 100 or at least about 200 nuc_:leotides in length. In some embodiments, the
polynucleotide is preferably at least 100 nucleotides in length, more preferably at least 200
nucleotides in length, most preferably at least 500 nucleotides in length. Thus, RG
polynucleotide may be a RG gene or a subsequence thereof.

As used herein, "isolated,” when referring to a molecule or composition,
such as, for example, an RG polypeptide or nucleic acid, means that the molecule or
composition is separated from at least one other compound, such as a protein, other nucleic
acids (e.g., RNAs), or other contaminants with which it is associated in vivo or in its
naturally occurring state. Thus, an RG polypeptide or nucleic acid is considered isolated
when it has been isolated from any other component with which it is naturally associated,
e.g2.. cell membrane, as in a cell extract. An isolated composition can, however,' also be
substantially pure. An isolated composition can be in a homogeneous state and can be in a
dry or an aqueous solution. Purity and homogeneity can be determined, for example,
using analytical chemistry techniques such as polyacrylamide gel electrophoresis (SDS-
PAGE) or high performance liquid chromatography (HPLC).

The term "nucleic acid" or “nucleic acid molecule” or “nucleic acid
sequence” refers to a deoxyribonucleotide or ribonucleotide oligonucleotide in either
single- or double-stranded form. The term encompasses nucleic acids, i.e.,
oligonucleotides, containing known analogues of natural nucleotides which have similar or
improved binding properties, for the purposes desired, as the reference nucleic acid. The
term also includes nucleic acids which are metabolized in a manner similar to naturally
occurring nucleotides or at rates that are improved thereover for the purposes desired. The
term also encompasses nucleic-acid-like structures with synthetic backbones. DNA
backbone analogues provided by the invention include phosphodiester, phosphorothioate,
phosphorodithioate, methylphosphonate, phosphoramidate, alkyl phosphotriester,
sulfamate, 3'-thioacetal, methylene(methylimino), 3'-N-carbamate, morpholino carbamate,
and peptide nucleic acids (PNAs); see Oligonucleotides and Analogues, a Practical
Approach, edited by F. Eckstein, IRL Press at Oxford University Press (1991); Antisense
Strategies, Annals of the New York Academy of Sciences, Volume 600, Eds. Baserga and
Denhardt (NYAS 1992); Milligan (1993) J. Med. Chem. 36:1923-1937; Antisense
Research and Applications (1993, CRC Press). PNAs contain non-ionic backbones, such

as N-(2-aminoethyl) glycine units. Phosphorothioate linkages are described in WO



10

15

20

25

30

WO 98/30083 37 PCT/US98/00615

97/03211; WO 96/39154; Mata (1997) Toxicol Appl Pharmacol 144:189-197. Other
synthetic backbones encompasses by the term include methyl-phosphonate linkages or
alternating methylphosphonate and phosphodiester linkages (Strauss-Soukup (1997)
Biochemistry 36:8692-8698), and benzylphosphonate linkages (Samstag (1996) Antisense
Nucleic Acid Drug Dev 6:153-156). The term nucleic acid is used inierchangeably with
gene, cDNA, mRNA, oligonucleotide primer, probe and amplification product. Unless
otherwise indicated, a particular nucleic acid sequence includes the complementary
sequence thereof.

The term "exogenous nucleic acid” refers to a nucleic acid that has been
isolated, synthesized, cloned, ligated, excised in conjunction with another nucleic acid, in
a manner that is not found in nature, and/or introduced into and/or expressed in a cell or
cellular environrﬁent other than or at levels or forms different than the cell or cellular
environment in which said nucleic acid or protein is be found in nature. The term
encompasses both nucleic acids originally obtained from a different organism or cell type
than the cell type in which it is expressed, and also nucleic acids that are obtained from the
same cell line as the cell line in which it is expressed. invention.

The term "recombinant,” wzxen used with reference to a cell, or to the
nucleic acid, protein or vector refers to a material, or a material corresponding to the
natural or native form of the material, that has been modified by the introduction of a new
moiety or alteration of an existing moiety, or is identical thereto but produced or derived
from synthetic materials. For example, recombinant cells express genes that are not found

within the native (non-recombinant) form of the cell or express native genes that are

" otherwise expressed at a different level, typically, under-expressed or not expressed at all.

The term “recombinant means” encompasses all means of expressing, i.e., transcription
or translation of, an isolated and/or cloned nucleic acid in vitro or in vivo.‘ For example,
the term "recombinant means” encompasses techniques where a recombinant nucleic acid,
such as a cDNA encoding a protein, is inserted into an expression vector, the vector is
introduced into a cell and the cell expresses the protein. “Recombinant means” also
encompass the ligation of nucleic acids having coding or promoter sequences from
different sources into one vector for expression of a fusion protein, constitutive expression
of a protein, or inducible expression of a protein, such as the plant disease resistant, or

RG. polypeptides of the invention.
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The term “specifically hybridizes” refers to a nucleic acid that hybridizes,
duplexes or binds to a particular target DNA or RNA sequence. The target sequences can
be present in a preparation of total cellular DNA or RNA. Proper annealing conditions
depend, for example, upon a nucleic acid’s, such as a probe's length, base composition,
and the number of mismatches and their position on the probe, and can be readily
determined empirically providing the appropriate reagents are available. For discussions
of nucleic acid probe design and annealing conditions, see, .., Sambrook and Ausubel.

The terms “stringent hybridization,” "stringent conditions," or “specific
hybridization conditions” refers to conditions under which z;n oligonucleotide (when used,
for example, as a probe or primer) will hybridize to its target subsequence, such as an RG
nucleic acid in an expression vector of the invention but not to a non-RG sequence.
Stringent conditions are sequence-dependent. Thus, in one set of stringent conditions an
oligonucleotide probe will hybridize to only one specie of the genus of RG nucleic acids of
the invention. In another set of stringent conditions (less stringent) an oligonucleotide
probe will hybridize to all species of the invention’s genus but not to non-RG mucleic
acids. Longer sequences hybridize specifically at higher temperatures. Stringent
conditions are selected to be about 59C 1ower than the thermal melting point (T,) for the
sf;eciﬁc sequence at a defined ionic strength and pH. The T, is the temperature (under
defined ionic strength, pH, and nucleic acid concentration) at which 50% of the probes
complementary to the target sequence hybridize to the target sequence at equilibrium (if
the target sequences are present in excess, at T, 50% of the probes are occupied at
equilibrium). Typically, stringent conditions will be those in which the salt concentration
is less than about 1.0 M sodium ion, i.e., about 0.01 to 1.0 M sodium ion concentration
(or other salts) at pH 7.0 to 8.3 and the temperature is at least about 3°C for short probes
(e.g., 10 to 50 nucleotides) and at least about 60°C for long probes (e.g., greater than 50
nucleotides). Stringent conditions may also be achieved with the addition of destabilizing
agents such as formamide. Often, high stringency wash conditions preceded by low
stringency wash conditions to remove background probe signal. An example of medium
stringency wash conditions for a duplex of, e.g., more than 100 nucleotides, is 1x SSC at
45°C for 15 minutes (see Sambrook for a description of SSC buffer). An example low
stringency wash for a duplex of, e.g., more than 100 nucleotides, is 4-6x SSC at 40°C for

15 minutes. a signal to noise ratio of 2x (of higher) than that observed for an unrelated
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probe in the particular hybridization assay indicates detection of a * specific hybridization. ”
Nucleic acids which do not hybridize to each other under stringent conditions can still be
substantially identical if the polypeptides which they encode are substantially identical.
This can occurs, e.g., when a nucleic acid is created that encodes for conservative
substitutions. Stringent hybridization and stringent hybridization wash conditions are
different under different environmental parameters, such as for Southern and Northern
hybridizations. An extensive guide to the hybridization of nucleic acids is found in, e.g.,
Sambrook, Tijssen (1993) supra. .

As used herein "operably linked" includes reference to a functional linkage
between a promoter and a second sequence, wherein the promoter sequence initiates and
mediates transcription of the DNA sequence corresponding to the second sequence.
Generally, operably linked means that the nucleic acid sequences being linked are
contiguous and, where necessary to join two protein coding regions, contiguous and in the
same reading frame.

In the expression of transgenes one of skill will recognize that the inserted
polynucleotide sequence need not be identical and may be "substantially identical” to a
sequence of the gene from which it was derived. As explained herein, these variants are
specifically covered by this term.

In the case where the inserted polynucleotide sequence is transcribed and
translated to produce a functional RG polypeptide, one of skill will recognize that because
of codon degeneracy, a number of polynucleotide sequences will encode the same
polypeptide. These variants are specifically covered by the term "RG polynucleotide
sequence”. In addition, the term specifically includes those full length sequences
substantially identical (determined as described herein) with an RG gene sequence which
encode proteins that retain the function of the RG protein. Thus, in the case of RG genes
disclosed here, the term includes variant polynucleotide sequences which have substantial
identity with the sequences disclosed here and which encode proteins capable of conferring
resistance to nematodes, bacteria, viruses, fungi, insects or other pests on a transgenic
plant comprising the sequence.

Two polynucleotides or polypeptides are said to be "identical” if the
sequence of nucleotides or amino acid residues, respectively, in the two sequences is the

same when aligned for maximum correspondence, as described below. The term
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"complementary to" is used herein to mean that the complementary sequence is identical to-
all or a specified contiguous portion of a reference polynucleotide sequence.

The terms “sequence identity,” "sequence similarity" and "homology” refer
to when two sequences, such as the nucleic acid and amino acid sequences or the
polypeptides of the invention, when optimally aligned, as with, for example, the programs
PILEUP, BLAST, GAP, FASTA or BESTFIT (see discussion, supra). "Percentage amino
acid/nucleic acid sequence identity” refers to a comparison of the sequences of two
polypeptides/nucleic acids which, when optimally aligned, have approximately the
designated percentage of the same amino acids/nucleic acids, respectively. For example,
"60% sequence identity" and "60% homology" refer to a comparison of the sequences of
two RG nucleic acids or polypeptides which, when optimally aligned, have 60% identity.
For example, in one embodiment, nucleic acids encoding RG polypeptides of the invention
comprise a sequence with at least 50% nucleic acid sequence identity to SEQ ID NO:1. In
other embodiments, the RG polypeptides of the invention are encoded by nucleic acids
comprising a sequence with at least 50% sequence identity to SEQ ID NO:1, or, are
encoded by nucleic acids comprising SEQ ID NO:1, or, have at least 60% amino acid
sequence identity to the polypeptide of SEQ ID NO:2.

"Percentage of sequence identity” is determined by comparing two optimally
aligned sequences over a comparison window, wherein the portion of the polynucleotide
sequence in the comparison window may comprise additions or deletions (i.e., gaps) as
compared to the reference sequence (which does not comprise additions or deletions) for
optimal alignment of the two sequences. The percentage is calculated by determining the
number of positions at which the identical nucleic acid base or amino acid residue occurs
in both sequences to yield the number of matched positions, dividing the number of
matched positions by the total number of positions in the window of comparison and
multiplying the result by 100 to yield the percentage of sequence identity.

The term "substantial identity" of polynucleotide sequeﬁccs means that a
polynucleotide comprises a sequence that has at least 55% or 60% sequence identity,
generally at least 65%), preferably at least 70%, often at least 75%, more preferably at
least 80% and most preferably at least 90%, compared to a reference sequence using the
programs described above (preferably BESTFIT) using standard parameters. One of skill

will recognize that these values can be appropriately adjusted to determine corresponding



10

15

20

25

30

WO 98/30083 41 PCT/US98/00615

identity of proteins encoded by two nucleotide sequences by taking into account codon
degeneracy, amino acid similarity, reading frame positioning and the like. Substantial
identity of amino acid sequences for these purposes normally means sequence identity of at
least 55% or 60%, preferably at least 70%, more preferably at least 80%, and most
preferably at least 95%. Polypeptides having "sequence similarity" share sequences as
noted above except that residue positions which are not identical may differ by
conservative amino acid changes. Conservative amino acid substitutions refer to the
interchangeability of residues having similar side chains. For example, a group of amino
acids having aliphatic side chains is glycine, alanine, valine, leucine, and isoleucine; a
group of amino acids having aliphatic-hydroxy! side chains is serine and threonine; a group
of amino acids having amide-containing side chains is asparagine and glutamine; a group
of amino acids having aromatic side chains is phenylalanine, tyrosine, and tryptophan; a
group of amino acids having basic side chains is lysine, arginine, and histidine; and a
group of amino acids having sulfur-containing side chains is cysteine and methionine.
Preferred conservative amino acids substitution groups are: valine-leucine-isoleucine,
phenylalanine-tyrosine, lysine-arginine, alanine-valine, and asparagine-glutamine.
Another indication that nucleotide sequences are substantially identical is if
two molecules hybridize to each other under appropriate conditions. Appropriate
conditions can be high or low stringency and will be different in different circumstances.
Generally, stringent conditions are selected to be about 5°C to about 20°C lower than the
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH.
The Tm is the temperature (under defined ionic strength and pH) at which 50% of the
target sequence hybridizes to a perfectly matched probe. Typically, stringent wash
conditions are.those in which the salt concentration is about 0.02 molar at pH 7 and the
temperature is at least about 50°C. However, nucleic acids which do not hybridize to each
other under stringent conditions are still substantially identical if the polypeptides which
they encode are substantially identical. This may occur, e.g., when a copy of a nucleic
acid is created using the maximum codon degeneracy permitted by the genetic code.
Nucleic acids of the invention can be identified from a cDNA or genomic
library prepared according to standard procedures and the nucleic acids disclosed here used
as a probe. Thus, for example, stringent hybridization conditions will typically include at

least one low stringency wash using 0.3 molar salt (e.g., 2X SSC) at 65°C. The washes
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are preferably followed by one or more subsequent washes using 0.03 molar salt (e.g.,
0.2X SSC) at 50°C, usually 60°C, or mosre usually 65°C. Nucleic acid probes used to
identify the nucleic acids are preferably at least 100 nucleotides in length.

As used herein, "nucleotide binding site” or “nucleotide binding domain”
(“NBS”) includes reference to highly conserved nucleotide-, i.e., ATP/GTP-, binding
domains, typically included in the “kinase domain” of kinase polypeptides, such as a
kinase-1a, kinase 2, or a kinase 3a motif, as described herein. For example, the tobacco N
and Arabidopsis RPS2 genes, among several recently cloned disease-resistance genes,
share highly conserved NBS sequence. Kinase NBS subdomains further consist of three
subdomain motifs: the P-loop, kinase-2, and kinase-3a subdomains (Yu (1996) Proc. Acad.
Sci. USA 93:11751-11756). As discussed in detail herein, examples include the
Arabidopsis RPP5 gene (Parker (1997) supra), the A. thaliana RPS2 gene (Mindrinos
(1997) supra), and the flax L6 rust resistance gene (Lawrence (1995) supra) which all
encode proteins containing an NBS; and Mindrinos (1994) Cell 78:1089-1099; and Shen
(1993) FEBS 335:380-385. Using the teachings disclosed and incorporated herein and
standard nucleic acid hybridization and/or amplification techniques, one of skill can
identify members having NBS domains, including any of the genus of NBS-containing
plant disease resistant polypeptides of the invention.

As used herein, "leuc_:ine rich region" (“LRR”) includes reference to a
region that has a leucine content of at least 20% leucine or isoleucine, or 30% of the
aliphatic residues: leucine, isoleucine, methionine, valine, and phenylalanine, and arranged
with approximate repeated periodicity. The length of the repeat may vary in length but is
generally about 20 to 30 amino acids. An LRR-containing polypeptide typicially will have
the canonical 24 amino acid leucine-rich repeat (LRR) sequence , which is present in
different proteins that mediates molecular recognition and/or interaction processes; as
described in Bent (1994) Science 265:1856-1860; Parker (1997) Plant Cell. 9:879-8%4;
Hong (1997) Plant Physiol. 113:1203-1212; Schmitz (1997) Nucleic Acids Res.
25:756-763; Hipskind (1996) Mol. Plant Microbe Interact. 9:819-825; Tornero (1996)
Plant J. 10:315-330; Dixon (1996) Cell 84:451-459; Jones (1994) Science 266:789-793;
Lawrence (1995) Plant Cell 7:1195-1206; Song (1995) Science 270:1804-1806; as
discussed in further detail supra. Using the teachings disclosed and incorporated herein

and standard nucleic acid hybridization and/or amplification techniques, one of skill can
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identify polypeptides having LRR domains, including any member of the genus of LRR-
containing RG polypeptides of the invention.

The term "promoter" refers to a region or sequence determinants located
upstream or downstream from the start of transcription and which are involved in
recognition and binding of RNA polymerase and other proteins to initiate transcription. A
"plant promoter" is a promoter capable of initiating and/or regulating transcription in plant
cells; see also discussion on plant promoters, supra.

The term “constitutive promoter” refers to a promoter that initiates and
helps control transcription in all tissues. Promoters that drive expression continuously
under physiological conditions are referred to herein as "constitutive” promoters and are
active under most environmental conditions and states of development or cell
differentiation; see also detailed discussion, supra.

The term “inducible promoter” refers to a promoter which directs
transcription under the influence of changing environmental conditions or developmental
conditions. Examples of environmental conditions that may effect transcription by
inducible promoters include anaerobic conditions, elevated temperature, drought, or the
presence of light. Such promoters are referred to herein as "inducible” promoters; see also
detailed discussion, supra.

The term “abscission-induced promoter” or “abcission promoter” refers to a
class of promoters which are activated upon plant ripening, such as fruit ripening, and are
especially useful incorporated in the expression systems (e.g., expression cassettes,
vectors) of the invention. When the plant disease resistant polypeptide-encoding nucleic
acid is under the control of an abcission promoter, rapid cell death, induced by expression
of the invention’s polypeptide, accelerates and/or accentuates abcission of the plant part,
increasing the efficiency of the harvesting of fruits or other plant parts, such as cotton, and
the like; see also detailed discussion, supra.

The term “tissue-specific promoter” refers to a class of transcriptional
control elements that are only active in particular cells or tissues. Examples of plant
promoters under developmental control include promoters that initiate transcription only
(or primarily only) in certain tissues, such as roots, leaves, fruit, ovules, seeds, pollen,

pistols, or flowers; see also detailed discussion, supra.
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As used herein "recombinant” includes reference to a cell, or nucleic acid,
or vector, that has been modiﬁed by the introduction of a heterologous nucleic acid or the
alterartion of a native nucleic acid to a form not native to that cell, or that the cell is derived
from a cell so modified. Thus, for example, recombinant cells express genes that are not
found within the native (non-recombinant) form of the cell or express native genes that are
otherwise abnormally expressed, under expressed or not expressed at all.

As used herein, a "recombinant expression cassette” or “expression
casserte” is a nucleic acid construct, generated recombinantly or synthetically, with a series
of specified nucleic acid elements which permit transcription of a particular nucleic acid in
a target cell. The expression vector can be part of a plasmid, virus, or nucleic acid
fragment. Typically, the recombinant expression cassette portion of the expression vector
includes a nucleic acid to be transcribed, and a promoter.

As used herein, "transgenic plant” includes reference to a plant modified by
introduction of a heterologous polynucleotide. Generally, the heterologous polynucleotide
is an RG structural or regulatory gene or subsequences thereof.

As used herein, "hybridization complex" includes reference to a duplex

nucleic acid sequence formed by selective hybridization of two single-stranded nucleic

acids with each other.

As used herein, "amplified” includes reference to an increase in the molarity
of a specified sequence. Amplification methods include the polymerase chain reaction
(PCR), the ligase chain reaction (LCR), the transcription-based amplification system
(TAS), the self-sustained sequence replication system (SSR). A wide variety of cloning
methods, host cells, and in vitro amplification methodologies are well-known to persons of
skill.

As used herein, "nucleic acid sample" includes reference 1o a specimen
suspected of comprising RG resistance genes. Such specimens are generally derived,
directly or indirectly, from lettuce tissue.

The term "antibody" refers to a polypeptide substantially encoded by an
immumnoglobulin gene or immunoglobulin genes, or fragments or synthetic or recombinant
analogues thereof which specifically bind and recognize analytes and antigens, such as a

genus or subgenus of polypeptides of the invention, as described supra.
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It is understood that the examples and embodiments described herein are for -
illustrative purposes only and that various modifications or changes in light thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview

of this application and scope of the appended claims.

EXAMPLES

The following examples are offered to illustrate, but not to limit the claimed
invention.
Example 1

Example 1 describes the use of PCR to amplify RG genes from lettuce.

Multiple primers with low degeneracy, particularly at the 3' end, were
designed based on the sequences of two known resistance genes from tobacco and flax.
DNA Templates

Lettuce genomic DNA was extracted from cultivar Diana and a mutant line
derived from cultivar Diana using a standard CTAB protocol. To generate cDNA
templates, RNA was isolated from cultivar Diana and the mutant following standard
procedures; first strand cDNA was synthesized using Superscript reverse transcriptase
from 1 dg total RNA as specified by the manufacturer (Life Technologies). BAC (bacterial
artificial chromosome) clones from the Dm3 region were isolated from a BAC library of
over 53,000 clones using marker AC15 that was known to be closely linked to Dm3.

Bacterial plasmids containing clones of L6 and RPS2 were used as positive controls.

PCR with degenerate oligonucleotide primers

Oligonucleotide primers were designed based on conserved motifs in the
nucloetide binding sites (NBS) of L6, RPS2, and N. Eight primers were made
corresponding to the GVGKTT motif in the sense direction; each had 64-fold degeneracy.
Six primers were made to the GLPLAL motif in the anti-sense direction; with either 16 or
256-fold degeneracy (Table 1).

Oligonucleotides included 14-mer adaptors of (CUA), at the 5' end of the
sense primers and (CAU), at the 5' end of the antisense primers to allow rapid.cloning of
the PCR products into pAMP1 (Life Technologies).
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PCR amplification was performed in 50 @I reaction volume with 1 ®M of
each of a pair of sense and antisense primers. The templates were denatured by heating to
94EC for 2 min. This was followed by 35 cycles of 30 sec at 94EC, 1 min at 50EC, 2 min
at 72EC, with a single final extension of 5 min at 72EC. 25 ng of genomic DNA or cDNA
was used. BAC clones as templates required less. The final dNTP concentration was 0.2
mM; MgCl, was 1.5 mM.

Forty-eight combinations of sense and antisense primers were tested on a
panel of nine templates consisting of two genomic DNA samples, two cDNA preparations,
three BAC clones and plasmids containing L6 and RPS2 as positive controls.

Amplification from L6 and RPS2 resulted in fragments of 516 and 513 repectively. Seven
combinations of primers resulted in fragments of approximately this size with multiple
templates (Table 2). Primers that gave RLG products were: PLOOPAA, PLOOPAG,
PLOOPGA, PLOOPGG, PLOOPAC, GLPL3, GLPLA.

(Intentionally left blank)
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Tab\e. _]_

DEGENERATE PRIMER SEQUENCES for NBS PCR

Sense primers based on GVGKTT amino acid sequence from L6, N and rps2 PLOOP
motif: '

PLOOPAG 5° GGN GTN GGN AAA ACG AC 3’
PLOOPAA 5' GGN GTN GGN AAA ACA AC 3’
pLoprr 5 GGN GTN GGN AAA ACT AC 3’
PLOOPAC 5' GGN GTN GGN AAA ACC AC 3’
PLOOPGG 5’ GGN GTN GGN AAG ACG AC 3'
PLOOPGA 5’ GGN GTN GGN AAG ACA AC 3*
PLOOPGT 5’ GGN GTN GGN AAG ACT AC 3’

PLOOPGC 5’ GGN GTN GGN AAG ACC AC 3’

Antisense primers based on GLPLAL amino acid sequence:

GLPL1

(¥

* AGN GCN AGN GGN AGG CC 3° -

GLPL2 5’ AGN GCN AGN GGN AGA CC 3’

GLPL3 5 AGN GCN AGN GGN AGTCC 3 '

’

GLPL4 =° AGN GCN AGN GGN AGCCC 3

7

GLPLS ' AAN GCC AAN GGC AAACC 3

GLPL6 = AAN GCC AAN GGC AATCC 3’
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TABLE 2. Characteristics of RLGs isolated from lettuce.

Template Primers Number® | Size® Copy Dm
(bp) number® | linkage
RLGL | genomic DNA | PLOOPGA+GLPL6 6/6 522 DM4,
cDNA PLOOPGA+GLPL6 1/5 DM13
genomic DNA | PLOOPAA+GLPL6 5/5
cDNA PLOOPAA+GLPLS 1/1
RLG2 BACHS PLOOPGG+GLPL3 3/3 510 DM1,
Dm3
RLG3 gemonic DNA | PLOOPGA+GLPL4 3/6 461 Dm5
Dm8
RLG4 genomic DNA PLOOPGA+GLPLA4 i/6 524

Number of RLG seguences out of total number of clones sequenced.

» gize of fragment amplified from the nucleotide bindind domain.

c

Estimated copy number from genomic Southern blot analysis and numbers of

clones in the BAC library.

Example 2

Example 2 describes the genetic analysis used to obtain a preliminary
indication of the linkage relationships of the amplified products and known clusters of
resistance genes.

Bulked segregant analysis was performed to obtain a preliminary indication
of the linkage relationships of the amplified products and known clusters of resistance
genes. DNA from individuals were pooled for each susceptible and resistant bulk.
Amplified products were then mapped by RFLP analysis from our intraspecific mapping
population. Resistances from four clusters of resistance genes as well as over six hundred
markers have now been mapped on this population. Linkage analysis was done using
JIONMAP or MAPMAKER mapping programs. Due to a suppression of recombination in
the Dm3 region, sequences were mapped relative to Dm3 using a panel of deletion mutants
that provided greater genetic resolution than the mapping population (Anderson et al.
1996). All blots were washed twice at 63EC in 2x SSC/1% SDS for 20 min, followed by
one wash at 63EC in 1x SSC/0.1% SDS for 10 or 30 min.

~
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Most of the RLG sequences were analyzed by bulked segregant analysis
(BSA) using pools of resistant and susceptible individuals for each of the four clusters of
resistance genes. In genomic Southern analyses, all the RLGs revealed numerous '
ffagments of varying intensity. The numbers of bands was highly dependent of the
stringency of hybridization. BSA demonstrated that RLG1 was linked to the Dm4, 7 and
Dm1i3 clusters. Segregation analysis confirmed this linkage.

RLG2 was derived from BAC H8 that was known to be from the Dm3
region. BSA with RLG2 demonstrated that the polymorphic bands that distinguished the
parents of our mapping population mapped to the DmI,Dm3 cluster. Several bands
absolutely cosegregated with Dm1I or Dm3. To provide finer genetic resolution, RLG2
was also mapped using a panel of Dm3 deletion mutants. A number of fragments were
missing in largest deletion mutant demonstrating that several RLG2 family members are
physically located very close to Dm3. No fragment was missing in all deletion mutants;

however, this is not unexpected as there is extensive duplication within the region.

Example 3

Example 3 describes the screening of a bacterial artificial chromosome
library.

Over 53,000 BAC clones containing lettuce genomic DNA were screened
with two of the amplified products. High density filters each containing 1536 clones were
hybridized to **P labelled probes. Filters were washed at 65EC with 40 mM NaP0,/0.1%
SDS for 5 min followed by 20 min in the same solution.

To isolate additional RLG sequences we screened our genomic BAC library.
Clones were identified that hybridized to RLG! and RLG2. Nearly all the clones that
hybridized to RLG2 also hybridized to marker AC15 that had already been shown by
deletion mutant analysis to be clustered around Dm3. This provided further evidence for
clustering of RLG2 sequences.

Using primers conserved within each family, part of the NBS was amplified
from each unique BAC clone and sequenced. This revealed that members within each
family varied from 64 % identical at the deduced amino acid level. The most divergent

members only weakly cross-hybridized to each other. Currently, RLG sequences are
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considered to be part of the same family of sequences if they are at least 55% identical at .

the deduced amino acid level and map to the same region of the chromosome.

Example 4:

Example 4 describes the cloning, identification, sequencing and
characterization of RG polynucleotide sequences; including use of RG sequences from
plasmid and PCR products.

Doubled stranded plasmid DNA clones and PCR products were sequenced
using an ABI377 automated seqﬁ_encer and fluorescently labelled di-deoxy terminators.
Sequences were assembled using Sequencher (Genecodes), DNAStar (DNAStar) and
Genetics Computer Group (GCG, Madison, WI) software. Database searches were
performed using BLASTX and FASTA (GCG) algorithms.

Sequences flanking the NBS region for RLG2 and for some of RLG1 were
obtained by a series of IPCR and the products sequenced directly. IPCR worked less well
for RLG1. Therefore RLG1 was subcloned from a BAC clone into pBSK (Stratagene) and
the double stranded plasmid sequenced by long range sequencing.

Initially, Aa total of 30 clones were sequenced. Three of these seven primer
combinations yielded sequences that comprised continuous open reading frames with
sequence identity to the NBS of known resistance genes. Seven out of 10 clones amplified
from genomic DNA with the primer pair PLOOPGA/GLP6 were 522 bp long; they were
identical to each other and named RLG1. All six clones amplified from genomic DNA or
c¢DNA using the primers PLOOPAA/GLP6 were similar/the same as RLG1. All three
clones sequenced from BAC clone H8 were 510 bp long, identical to each other but
different from RLG1 and were therefore designated RLG2. The 11 clones sequenced from
four other primer combinations had no similarity to any NBS motifs and therefore were not
studied further. Therefore, sequencing resulted in the identification of clones containing
NBS motifs representing four RLG sequences.

Comparison of the deduced amino acid sequences of RLG1 and RLG2 to
those of known resistance genes revealed that RLG1 and RLG2 are as similar to each other
as they are to resistance genes from other species and that this is the same level of identity
shown between the known resistance genes (Table 3). The percent identity (upper

quadrant) and percent identity (lower quadrant) were determined using the MEGALIGN
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routine of the DNASTAR package. Identity refers to the proportion of identical amino
acids; identity refers to the proportion of identical and similar amino acids and takes into
account substitutions of amino acids with similar chemical characteristics. RG1 and RG2
are as similar to each other and to cloned resistance genes as cloned resistance genes from
a variety of species are to each other. L6, resistance to Melampsora lini in flax (Lawrence
et al., 1995). N, resistance to tobacco mosaic virus in tobacco (Whitham et al., 1994).
PRF, required for resistance to Pseudomonas syringae in tomato. RPS2, resistance to
Pseudomonas syringae in Arabidopsis thaliana (Bent et al., 1994; Mindrinos et al., 1994).
RPM 1, resistance to Pseudomonas syringae pv. maculicola in A. thaliana (Grant et al.,

1995). The initial RG1 and RG2, sequences were amplified from lettuce using degenerate

primers.
Table 3
IDENTITIES OF
RESISTANCE GENE HOMOLOGUES

RG1 RG2 RG3 RG4 N gene RPS2
Lettuce RG1 il 22.7 15.0 29.2 25.4 23.8
Lettuce RG2 el 32.2 21.6 22.7 33.0
Lettuce RG3 * 17.2 15.0 32.8
Lettuce RG4 *u 44.3 22.7
Tobacco N gene e 21.6
Arabidopsis  RPS2 ses

The regions homologous to the primers are included in this analysis as the
genomic sequences for RLG1 and RLG2 were determined by IPCR. Interestingly, the
genomic sequences for RLG1 exactly matched that of the primers used.

To obtain further evidence that we had arﬁpliﬁed resiétance genes, we
amplified the regions flanking the NBSs of RLG1la and RLG2a by IPCR of BAC clones.
These products were then directly sequenced without cloning to minimize the introduction
of PCR artifacts. Sequence analysis of the 5' regions failed to detect any homology to

known resistance genes. However, the sequence of the 3' region contained leucine-rich
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repeats (LRRs). When this sequence was used to search GENBANK using BLASTX, it
detected identity to the Arabidopsis resistance gene, RPS2. This region does not contain as
regular LRRs as in some resistance genes; however, the repeat structure seems to be
consistent with that of the flax resistance gene, L6. Therefore, the presence of an LRR
region is further evidence that the sequences we amplified using degenerate oligonucleotide
primers are probably resistance genes.

The sequences of the IPCR products also provided the genomic sequences of
the regions complementary to the sequences of the degenerate oligonucleotide primers.
The genomic sequences for RLG1 were identical to one of the primers in the mixture.

The RLG sequences are resistance genes as supported by three criteria: the presence of
multiple sequence motifs characteristic of resistance genes, genetic cosegregation with
known resistance genes, and their existence as clustered multi-gene families. The presence
of LRR regions in a similar position relative to the NBS as in cloned resistance genes
provides stronger evidence than relying solely sequence similarity between NBS regions.
The clustering of RLG sequences at the same position as the known clusters of resistance
genes make them strong candidates for encoding resistance genes. The hybridization
patterns and genetic distribution of the RLG sequences are similar to that of cloned
resistance genes in other species. Most of these hybridize to small multigene families and
preliminary genetic evidence indicates that they are clustered in the genome. Therefore,
the degenerate primers that we designed from other resistance genes seemed to have been

specific enough to amplify resistance genes rather than P-loop containing proteins in

general.

(intentionally left blank)
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ATCGTAACCGTTCGTACGAG
AATTTTGIGGTTATTTTAAA
ATTTAAATGTAATAACAATA
ACATAGGTTAAACTCATATA
TTATTAGAGTAGATGATCTT
ATAAAATTAAARARAATGGN
CACCCTAATCAATATTTCCA
GATAATARATCAAATGGAGC
ATCTCCATCCGGAACCCACC
TGARGAATAGATTATTTTIG
TCGGTCCATCGAATTTTTAC
TTCGTIGARACTCCTCAATT
CATATTCACTGTAAACAATA
CGCTTCATCCATTTCATCCA

53

SEQTO pp:|

RGIA
[Strand]

ANCGCTGTCCCTCCTTCATC
TTAATTTTTATTCCACATGT
AATGCATATTTATTTTICTT
ATACATATGTTCATCCCCAG
TGTGATATTAARAATTTART
CCCACCATTAGTCCATCACT
GCGAATGACAGACTCCTALG
TGCTCCAATGTTCATTGCTIG
ACATTATCAGTGTACCACCA

ATTCAARATCGATCTCIGTTC

CCTTCTIGACAGTGGIGTIT

GTACCARAARTCGTSGGTAG
TKTCTGCAATCTTITATAATT

TAGATGATATTTTCAGGGCY

ATTTAGGTGAATGTGAAAAT

GAATCGTAGATATACGTAA
TATATCAAACTGTCCGAGTR
GRCAGTGATTTICGTACGAA

RAAGCACCGHMCATATGTCAT

TTTTGTCATATGTCATATTC
CATTTTATGAGTTTTICTAT
TAAATAAACGCATATAATAT
TTTATTTATATGTCTCATCC
TTGTTCAAAATTTAAARTTA
TTTTCAGCTCATCARTATCG
GCGTTICTGAATTTGCGTTC
ATGAAAGGTGAATIGTATGT
AACCACTCAAAACGGYGGAA

RTTRTTTGCATAYTGCTCCT
GGTTTTTGCACCAACCRACT
TTTTTTCAACATGCTCCTAA
AGAATTTTITTCAAGGTTAG
TTGTATGTGAGRATTACATA

TGAGAARCATTTTTAGCATTG
WTACTTCARGATTTACCATT
TATGAASCACTTGCGGTATC
TACARACCCTGATTGTY.ICT
TTTCGACATGAGGGRTACTCC
TAACATTGGCATAGCAATAA
TGGAAAATGCMGTRGGATGC
TRAATTTAATGTTTICCGAA

TCTGTTGGGGTGGTAGAAGA
GTTAAGGGTCCTRAKTTTGA
TTAATCTATCWGRAACTTWA

PCT/US98/00615

TCATIATTNTGCCACATNT
TTTATTGAGTTTCACATART
ATAGATTAAAATCATATAAT
TTAATTTATTTATTATTTAT
TTAATAATCCCRCAATTIGA

ACATAGAGATGAAGAAGGAA
GGTTACAAAARGTTCGAGCC
TTGGAAGATGTTTTACTTAT
TTRRTCTTAYAATAASYRAG
ATCACNMCATTTACCGGAAWA
KTTGCCCAARACCTICTCAA
TARGGATTGGTGARTTGRAA
AAYCTCCATGGGAAARTTTIG
AARAAAAGGTTWAATGARTTA
AGTCCTCAATGAAGTGATGC
AATTGGGTTIGGTTNCACTAA

ATTCACCTGRACAGATTATA
CTTARCAGATCGAAGGAGAG
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SEQ Lib NO 2

GAGATTATTC CGGYTCTTAG
GCTCCTIGTT CCCCAAAGAC
TTTGCACAAT GAAAATACAA
AGGTCXATTTT TTCAACATGC
CCACATCTGT TGCTGGAGAT
CCGACATATG TCATTTGTTT
AAATTGAGAA CTTTCTTAGC
AGGTCTTIGA TGACTTACTT
GGARGGTACCT GAAATAATAG
CATTTACCAG AAAATGTCTG
CCAAGTTTCC CARCAACTTC
GARAGAAGATG TCCTCGGGGA
GAAAATAGAC TARACGAGCT

TTAAAGCTTA
TTGGTGARATT
TAAGRACTTA

(Stxard]

CTTCCTGTAA TATAATGATA
GATATGATGC ACTAGCTGTA
AATATAAATA ATGGTTTGAA
TACAAGTGCT CCCATATTARG
AAARGCTTGCT
AATAGCTCAT
TTAAAGARTG
CAAAGCTATC
TCTIGTTICT
AACTATTAGA
ATCAGAGACC

AGAAAAAATA TGATTAAAGG
GTATGCAAAR ACAGTATTAT
TOGTCCTTIC TCOGTACAQT
GTTTTCACTA TRAGCAATGG
TCTGRAGCCT TGAAGAGGGT
GAATCAATAT AARAGCTCTG
GTTGAATGCT CTTCAACATT
CATCGTAAGT TCTCTGAGGA
CTAGTTTGTC AAGTACTAAG
AGAGAGAAAT AATCTTGGAT
TCTINTGCTAG ATCCATCTAG
AACCATGTGA TAGAAACTTT
TAGACTTTIG TATGATNAAA
GAGTTTGATA TCTTCGGTAT
ATTTAAATCT GCTTCAGGTG
TGTATGGAGC GAGAGCTATA
TCACAACCCG
ACATGACAAT
CTTAAACCAC
GGTTATTGAG
AAAGAGAGAT
TTTGCATATT
CAGAAGGGTT
CTIGTIGTCA
AATGACTTGG
TGGAAARATA
AGGAGCTAAR
TTATCAAATA
TTAGCATCAA
GAGTATCACA
TGTTTTATAA
TATTGGAGGT
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TACTACTACT

ATCTTACAAT
AGAAGATCTC
AATINTAGAA

TATTCIGTCA
TATTGTTGAA

PCT/US98/00615
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RIGIb - Diana
[Strard)

AGAATTCGGT GTTGGTAAGA CGACTCTAGC TAGACTTTIG TATGAGGAAA TGCAAGGGAA
GAACTTAAGG CGTGGGTATG TGTTTCTGAT GAGTTTGATA TCTTCAATAT AAGCAAAATT
CGATAGGTGG TGGAAACCAA GAATTTACGG ACTTAAACCT GCTTCGAGTA GCTTTAABAG
ARAGAAAAGa TTTICTICTIG TICTTGATGA TGTTTGGAGT GAAAGCTATA CCGATTGGGA
CGCCCATTTC TTGCAGGGGC ACCTGGAAGT AAGATTATTA TCACCACCCG GAAGCTGTCA
AACTCGGTTA CAATCAACCT TACAACCTTT CGGTITIGTC ACATGAGAAT GCTITGTCTT
GCATGCATTG GGTGAAGATA ACTTCAATTC ACATCCAACA CTTAAACCAC ATGGCGDAGG
ARATGTGATG G&TTGCCATT GGCATTGTCG ACATGATGAT GATG

SER 1137
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SEQ _£D No

{Strand]

PCT/US98/00615

'3

TCCCGTGCAA CGTRTATCAT TCAGAAGNGC CCAAAGACCA NAGATNTGTT TAANGNTGNT TNTCAGAAGG

AAGTAATTGA TGRAGCIGTN
ACTTGATGAT NTCGCARACAG
GTAAGRAAGC TAATCCCAAG
ATATIGCCGC TAAGTIRACAA
AAAACCCAAA ATTGAAAGAG
AAGAMAAAAT TGCTTCAGAA
CCATAGTIGG TATGGGTGGG
GGATCACTTC GAACTCAGGG
ATCTATCAAT CTGTGACTGG
AGAAACTTCA GAACAAACTA
GAAATTAGTG GGCCCATTTC
TTACTCAAAC AGCIGGGTTT
AAGAAGATGC TTTGTCTTTG
AAGGCCATAT GGGGAACAGT

ARAAGATGGC TGATTGATNT CCAACAATTG GCTTACGACA
AAGCTATTCA TCGTGAGTTG ATCCGTGARA CIGGAGCTTC
TTGTTGCACA AGTTTCTCAC AAAGTAATAG GATGCATGCC
GAACTGGTAG AGGCGAAAAA TAATCTTGGT TTAAGTGTGA
ATGAGGCGTN TTTIGGTAGAT GCAAGTGGTA TCATTGGACG
GCTGTTGGGG GATACTTATG AATCAAGTAG TCAAAACTTC
GTAGGTAAAA CAACTCTAGC TAGACTTTIG TATGATGAAA
TTTGGGTTTG TGTTICTGAT GAGTTCAGTG TTCCCAATAT
TGAAAACAAA GAATTTGCAG ATTTAAATCT GCTTCAAGAA
TTTCTAATAG TTTTAGATGA TGTATGGTCT GAAAGCTATG
ATGCTGGGAC TTCTGGAAGT AGAATAATCA TGACTACTCG
TTCTCATGAA GACCCTCIGC ATAGTATAGA CTCCCTGCAA
TTTTCTCAAC ACGCATTIGG TGTACCTAAC TTTGATTCAC
TTGTGAAAAA ATGTGGGGGA TTGCCTTTGG CCTTGT

CTGANGACNA
CNCCAGCATG
AGGTTAGATG
TAACATACGA
TGAAGATGAT
AACATCGTGE
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AGAATAATCA TGACTACTCG
GTTGTATAGA CTCCCTGCAA
TGWCCA

PCT/US98/00615

AAGTNACTAA
ACTTGATGAT

GGTAAGAAAA
GATATTGCCA

CCATAATTGG

ATCTATCRAT
GGAAACTACA
GAAATTAGTG
TTACTCAAAC
AAGATGATGC
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RLGIE
[Stxard]

TCTAGCTAGA CTTTIGTATG ACGAGATGCA AGAGAAGGAT CACTTCGAAC TCAAGGCGTG GGTTTGTGTT
TCTGATGAGT TTGATATATT CAATATAAGC AAAATTATIT TCCAATCGAT AGGAGGTGGA AACCAAGAAT
TTAAGGACTT AAATCTCCTT CAAGTAGCTG TAAAAGAGAA GATTTCAAAG AAACGATTTC TACTIGTICT
TGATGATGTIT TGGAGTGARA GCTATGCGGA TTGGGAAATT CTGGRACGCC CATTTCTIGC AGGGGCAGCC
GGARGTAAAA TTATCATGAC GACCCGGAAG CAGTCATTGC TAACCAAACT CGGTTACARG CAACCTTACA
ACCTTTCCGT TTTGTCACAT GACAGTGCTC TCTCTTTATT CTGTCAGCAT GCATTGGGTG AAGATAACTT
CGATTCACAT CCAACACTTA AACCACATGG CGAAGGCATT GTTGAAAAAT GTGCT

SEC 70 No:&~
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TACAACCTTT
ACTTCGATTC
GGCTTTRATT
AGTGAAATAT
CTGCCTCTTT
GTIGATTTIG
GGHCATGAAG
TTGTGATGCA
TGAGATGAAG
TACATGGTKI

59

RIGIF
[Strard]

GCTGAAATCT TTCTTTCNGC
ATCGCTCGCT TCCATCOGGAT
TGCTTAATGA TGCTTCTGAG
TTTGTCTTAC GACATAGACG

ATTGTIGTCA AGATCATTIT
AATGACTTGG CHACATCTGT
GGAAGGAAGC TTTGSAAAAG
CRAGCCATTS ACAAGGAGCT

ATTCTAGACC
TGATTCTGAG
AAGGAAATAA
ACCTACTTGA
CTTGTAAGRA
ATAATATTAC
AAGCCCAARA
GGTGATAAGG
CAATAGTTGG
GGATCACTTC
ATCTTCCAAT
AGAAGATTTC
AATTCTAGCA
TTGCTAACCA
TATTCTGTCA
TATTGTTGARA
GATGAGGAARG

PCT/US98/00615

SER TDNO:6
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RLGIG
{Strard]

GTGAAGGATC ACTTCGRACT CAGGGCTTGG GTTTGTIGTTT CTGATGAATT TAATATCCTC AATATAAGCA
AAGTAATTTA TCAATCTGTA ACCGGGGAAA AARARGGAGTT TGAAGACTTA AATCTGCTTC AAGAAGCTICT
TAAAGAAAAA CTTTGGAATC AGTTATTTCT AATAGTICTG GATGATGTGT GGTCTGAAAG CTATCGTGAT
TGGGAGAAAT TAGTGGGCCC ATTITTTICG GGGTCTCCTG GAAGTATGAT TATCATGACA ACTCGGAAGG
AGCAATTIGCOC AAGAAAGCTG GGTTTICCTC ATCAAGACCC TTTGCARGGT CTATCACATG ACGATGCTIT
GTCTTTGTIT GCTCARACACG CATTIGGTGT ACCA

SEQ 10 Np -2
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RIGIH
(Strard]

TCTAGCTAGA CTTTTGTATG AGGAAATGCA AGGGAAGGAT CACTTCGAAC TCAAGGCGTG GGTATGIGTT
TCTGATGAGT TTGATATCTT CAATATAAGC AAAATTATCT TACAATOGAT AGGTGGTGGA AACCAAGAAT
TTACGGACTT AAACCTGCTT CAAGTAGCTT TAAAAGAGAA GATCTCAAAG AARAGATTIC TTCTTGTTICT
TGATGATGTT TGGAGTGAAA GCTATACCGA TTGGGAAATT CTAGRACGCC CATTTCTTIGC AGGGGCACCT
GGAAGTAAGA TTATTATCAC CACCCGGAAG CTGTCATIGT TAAACAAACT CGGTTACAAT CAACCTTACA
ACCTTTCGGT TTTGTCACAT GAGAATGCTT TGTCTTTATT CTGTCAGCAT GCATTGGGTG AAGATAACTT
CAATTCACAT CCAACACTTA AACCACATGG CGAAGGTATT GTTGAAAAAT GTGAT

SEQ TO No-g
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RIGIT
[Strard]

TCTAGCTAGA CTTGTGTATG ATGAGATGCA AGAGAAGGAT CACTTTGAAC TCAAGGCGTG GGTATGTGTT
TCTGATGAGT TTGATATATT CAATATAAGC AAAATTATTT TCCAATCGAT AGGAGGTGGA AACCAAGAAT
TTAAGGACTT AARCCTCCTT CAAGTAGCTG TAAAAGAGAA GATTTTAAAG AAACGATTIC TTICTIGTIQT
TGACGACGTT TGGAGTGAAA GCTATGCCGA TTGGGAAATT MNTGGAACGCC CATTTCTIGC AGGGGCAGCC
GGAAGTAAAA TTATCATGAC AACCCGAAAG CAGTCATIGC TAACCAAACT CGGTTACAAG CAACCTTACA
ACCTTTCCGT TTTGTCACAT GACAGTGCTC TGTCITTATT CTGTCAGCAT GCATTGGGTG AAGGTAACTT
CGATTCACAT CCAACACTTA AACCACATGG CGAAGGCATT GTTGAAAAAT GTGCTGGATT GCCATTIGGCA

SEQ@ TV -9

PCT/US98/00615
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RIGLT
[Strard)

TACTACTACT AGAATTOGGT GTTGGTAAGA CGACTCTAGC TAGACTTTIG TATGAGGAAA TGCAAGGGAA
GGATCACTTC GAACTTAAGG CGTGGGTATG TGTTTCIGAT GAGTTIGATA TCTTCAATAT AAGCAAAATT
ATCTTACAAT CGATAGGTGG TGGAAACCAA GAATTTACGG ACTTAAACCT GCTTCGAGTA GCTTTAAARG
AGAAGATCTC AAAGAMAAGA TTTCTTCTIG TTCTTGATGA TGTTTGGAGT GAAAGCTATA CCGATTGGGA
AATTNTAGAA OGCCCATTTC TTGCAGGGGC ACCTGGAAGT AAGATTATTA TCACCACCCG GAAGCTGTCA
TTGTTARACA AACTCGGTTA CAATCAACCT TACAACCTTT CGGTTTIGTC ACATGAGAAT GCTTIGTCIT
TATTCTGTCA GCATGCATTG GGTGAAGATA ACTTCAATIC ACATCCAACA CTTAARACCAC ATGGCGDAGG
TATTGTTGAA AAATGTGATG GalTGCCATT GGCATTGTCG ACATGATGAT GATG

SERTY NO 10
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ACE A' oo

IVTVRTR?LSLLHLLSYVIFS?1?PH?ILWLF.INFYSTCHFMSFSILLSFT.YLNVITINAYLFFFK.THIIYR
LKSYNT.VKLLYICSSFVYLYVSSLIYLLFIY.SR.SL.Y.KFNLFKI.NY..SHNLNKIKKNGPTISPSLFQLINIV
SILLRFHPNQYFQRMTDSYGVSEFAFRHCSLKENNQMELLQCSLLMKGELYVK?MSAI?LHPEPTTLSV
YHQTTQNGGSR7T?KS. RIDYFCPHGLTEERV.FIFL.2KNYRSIEFLHRQRSFTSQCFVKQFLIFLSFR.NS
SIATCNLQLLGPQICGGR.FNPHIHCKQ.FKSISVHPIHQHLLIEIIHASSISSTSILYSLLLSY. TMAEIVLS
AFLTVVFE:(LA"EALKKIVRSKR!ESELKKLKETLDQlQDLLNDASQKEVTNEAVKHWLNDLQHLAYDID
DLLDD?ATEAV?RELTEEGGASSSMVRKLIPSCCTSFSQSNRMHAKLDDIATRLQELVEAKNNLGLSVI
TYEKPKIERYEASLVDESGTVGREDDKKKLLEKLLGDKDESGSQNFSIVPIVGMGGVGKTTLARLLYDEK
KVKDHFELRAWVCVSDEFSVPNISRVIYQSVTGEKKEFEDLNLLQEALKEKLRNQLFLIVLDDVWSESY
GDWEKLVGPFLAGSFGSRIMTTRKEQLLRKLGFSHQDPLEGLSQDDALSLFAQHAFGVPNFDSHPTLR
PHGELFVKKCDGLPLALRTLGRLLRTKTDEEQWKELLDSEIWRLGKSDEIVPALRLSYNDLSA?LKLLFA
YCSLFPKDYEFDKEELLLWMAEGFLHOPT?NKSKQRLGLEYF?ELLSRSFFQHAPN?KSLFVMHDLMND
LATFVAGEFFSRLDIEMKKEFRM?SLEKHRHMSFVCE?YIGYK?FEPFRGAKNLATFLALSVGVVEDWK
MFYLSNKVLND?LQDLPLLRVL?LIZL?1?2?VP??2VGSM?HLRYLNLS?T?ITHLPE??CNLYNLQTLIV
SGC?YLV?LPKTFS?LKNL?HFDMR?TP?LKNMPL?IGELK?LQTLF?NIGIAITELKNL?NLHGK?CIGG
LGKMENAVGCTLSELYSKKV?.2?NW??G... CFPKWEHLKKKSSMK.CLIMVL?KKP?IMSIGGIEFPN
WVGSLRVSETRDVFMVYEK?CFT.FHQSPSGK.MIFSG?TDEMWRGMIG?LGAVEEISIHSCNEIRYLWE
SEAEASKVLMNLKKLDLGECENLVSLGEKKEDNHNINSGSSLTSFRRLNVWRCNSLEHCRCPDSMENLY
MHMCDS7TSVSFPTCGGQKIKSLTITDCKKLSEEELGGRERTRVLINSKMQMLESVDIRNWPNLKSISEL
SCFIHLNRLYISNCPS?ESFPDHELPNLTSLTDRRRGQRFSYERLRFDWPSF

SEX IO NO:|
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NRSYENRCPLLPVI...EKLLKV.IQNPLFHR.YDALAVVCKNSIINANQNSS.ETLIMV.IVLSPYTHFFQIP!I
HTYKCSHIRFSL.AMAEILGSAFFAVFFEKLASEALKRVACSKVIDKELEKLNSS.INIKALLNDASQKEIS
KEAVKEWLNALQHLPYDIDDLLGDLATKAIHRKFSEEYGATINKVRKLIPSCFSSLSSTKMRNKIHNITS
KLQELLEZRNNLGLCEIGESRKLRNRKSETS?LDPSSIVGRTDDKEALLLKL YEPCDRNFSILPIVGMGGL
DKTTLGRLLYD?MQVKDHFELKAWVCVSDEFD!FGlSKTIFESlEGGNQEFKDLNLLOVALK_EKISKKRFL
VVLDDVWSESYTDWEILERPFLAGAPGSKVIITTRKLSLLNQLGHDQPYQLSDLSHDNALSLFCQHAFG
VNSFDSHPILKPHGEGIVEKCDGLPLALIALGRLLRTKRDEEEWKELLNSEIWRLGKRDEIP?LRLSYND
LSASLKQLFAYCSLFPKDYVFNKEKLILLWMAEGFLHNENTNKSMERL?LEYFDDLLSRSFFQHALDDKS
LFVVHDLMNDLATSVAGDYFLRLDIEMKKEAL EKYRHMSFVCESYMVYKRFEPFKGAKKLATFLAMPV
GMIKSWTTFYLSNKVLDDLLHELPLL RVLSLSYLSIKEVPEIGNLKHLRYLNLSHTSITHLPENVCNLYN
LQTLILCGCCFITKFPNNFLKLANLRHLDISDTPGLKKMSSGIGELKNLHTLSKLIGGENRLNELKNLONL

| SER TV NO:|J
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i G le aa.

SRAT?1IQK?PKT?D?F??77QKEVIDEAVKRWLID?QQLAYDT?D?LDD?ATEAIHRELIRETGAS?S
MVRKLIPSCCTSFSQSNRMHARLDDIAAK?QELVEAKNNLGLSVITYEKPKIERDEA?LVDASGIIGRED
DKKKLLQOKLLGDTYESSSQNFNIVPIVGMGGVGKTTLARLLYDEKKVKDHFELRVWVCVSDEFSVPNIS
RVIYQSVTGENKEFADLNLLQEALKEKLQNKLFLIVE DDVWSESYGDWEKLVGPFHAGTSGSRIIMTTR
KEQLLKQLGFSHEDPLHSIDSLQRLSQEDALSLFSQHAFGVPNFDSHPTLRPYGEQFVKKCGGLPLAL

SER TV NO:|S
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Ria 1D

7T?7LRDRCPSSICLTMLPRRK?LMKPLKDG.MISNIWLMT?TTYLMILQ?KAI??ELT?EGGASTSMVRK
LIPSCCTSFSQSYRMHAKLDDIATRLQELVEAKNNLGLSVITYEKPKIERYEASLVDESGIFGR?DD?7KK
LMEKLLEDKDESGVKLQHLPIIGMGGVG?TTLARLLFDEKTVKDHFELRAWVCVSDEFSILNISKVIYQS
VTGEKKEFEDLNLLQEALRGKLQNKLFLIVLDDVWSESYGDWEKLVGPFHAGTSGSR!IM'ITRKEQLLK
QLGFSHQDPLRCIDSLQRLSQDDALSLFAQHAFG?

SEQR TPV NO. )i
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Rra l E

LARLLYDEMQEKDHFEU(AWVCVSDEFDIFN!SKIIFQSIGGGNOEFKDLNLLQVAVKEKISKKRFLLVLD
DVWSESYADWEILERPFLAGAAGSKIMTTRKQSLLTKLGYKQPYNLSVLSHDSALSLFCQHALGEDNF
DSHPTLKPHGEGIVEKCA

SEQR LON s



WO 98/30083 - ~ PCT/US98/00615
69

RLG [P

FSATNK?KQWLKSFF?HSRPVFFEK?ASEALKKIARFHRIDSELKKLKRSLIQIRSVLNDASEKEISDEA
VKEWLNGLQHLSYDIDDUL DDLATETMHRELTTDLEPPPACKKDNPTCCTDFSLSSKMRNKLDNITIKL
QELVEEKDNLGLSVKGESPKHTNRRLQTSLVDASSIIGREGDKDALLHKLLEDEPSDRNFSIVPIVGMGG
- VGKTTLARLLYDEMQEKDHFELKAWVCVSDEFDIFNISKVIFQSIGGG?7QEFKDLNLLQVAVKEKISKKR
FL?VLDDVWSESYTEWEILARPFLAGAPGSKIMTTRKLSLLTKLGYNQPYNLSVLSHDNALSLFCQHA
LGEDNFDSHPTLKP?GESIVEKCDGLPLALIALGRLL ?TKTDEEEWKEVLNSEIWGSGKGDEIVPALKLS
YNDLSASLKKLFAYCSLFPKDYVFDKEELILL WMAEGFLHQSTTSKSMERLGHEGFDELLSRSFFQHAPD
AKSMFVMHDLMNDLATSVAGDFFSRMDIEMKKEFRKEAL?K?RHMS?VC?DYMV7KRF?P?TRS.

SEQ TV NO. |6



WO 98/30083 PCT/US98/00615
70

RrLg! &

VKDHFELRAWVCVSDEFNILNISKVIYQSVTGEKKEFEDLNLLQEALKEKLWNQLFLIVLDDVWSESYR
DWEKLVGPFFSGSPGSMIMT TRKEQLPRKLGFPHQDPLQGLSHDDALSLFAQHAFGVP

SER TO NO: 72



‘WO 98/30083 PCT/US98/00615
Al

Reeg 14

LARLLYEEMQGKDHFELKAWVCVSDEFDIFNISKILQSIGGGNQEFTDLNLLQVALKEKISKKRFLLVLD

DVWSESYTDWEILERPFLAGAPGSKIlﬂTRKLSLLNKLGYNQPYNLSVLSHENALSLFCQHALGEDNFN
SHPTLKPHGEGIVEKCD '

SEQ IO N3



WO 98/30083 7 PCT/US98/00615
2

RLG U T

LARLVYDEMQEKDHFELKAWVCVSDEFDIFNISKIFQSIGGGNQEFKDLNLLQVAVKEKILKKRFLLVLD
DVWSESYADWEI?ERPFLAGAAGSKIIMTTRKQSLLTKLG YKQPYNLSVLSHDSALSLFCQHALGEGNF
DSHPTLKFHGEGIVEKCAGLPLALST

SER IO N )@



WO 98/30083 PCT/US98/00615
73

RLG T

EFGVEKTTLARLLYEEMQGKDHFELKAWVCVSDEFDIFNISKILQSIGGGNQEFTDLNLLRVALKEKISK
KRFLLVLDDVWSESYTDWEI?ERPFLAGAPGSKIITTRKLSLLNKLGYNQPYNLSVLSHENALSLFCQH
ALGEDNFNSHPTLKPHG?GIVEKCDGLPLALS

SEQ TP NO 20
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74

SER LY NO'2)

RLg 24

1 TTNACACCAT AAATICICNA CCTGNGGGGA CAAAAACCTA AAAATGGTCC ATAATGCNCA AATCAGNAAG
1 GTTGANAAAG CTCTAAGTTT TTNACCTCCA NCTGATGCNC NNTCCTCNTA AAGTTCAMAT CCAAGCTTGC
141  CCTCCAACTC TANCNCCTTC AATGGCACCT CCTTCTCTTC AAAAGCACAC AAGAACACTT TCAAGCTCAA
211 CCACACTCAC ACAAGCTCTA GAACNAGGGT TAGGGCACAT TTAGGGTTIT GCTCTCTGGA AATGGTGTCT
281 AAAAGTGAGG CCATAATGTT CCTTATATAA GGCTCACTCC CACAATTAGG CTTTCAATCT GAACGTANTA
351  CGOCCAGTGT ACACTATGGT ACGCCCAACG TACTCGGTAG TCTCCGCGTC AANAATACAC TCATGAGTAC
421 GCGCAACGTA CTTTCCCTTA CGCCCAGCGT ACTCAAAAGC CAAACATTICT TTTCAAGGAC TAATTTIGAC
491 AACTTGAGGA AAGARAAGGA TCAAAGAMAT ATACTTGAAT TCCGGGATGT TACAATGAAG TIGAMNACCTT
561 GGCTAAAAAA TTAAATTGGT TGTGGAAGCC GTTGGCTGAG CAAGCAACAA GGGTAAAATT CGTAATCTAC
631 AAATGGIGTT ATTTTCTATT TCTTCTTATT ATTTTACTIG ATTTACGGGT AGTITTTTITT TCTTACAAAA
701 AATATTAAAG TTGATAAAGT ATAGCCACTA AARATTGACTT TTTCCAAAAC ATAATGTCAA ATGGTGCOGTA
771 TATGTATCAT GTTGTATTAN ATAATGAATA TGATGATNCT GTICTATTTA ANCCGAAAAA ATTATCTAAT
841 GATTTTATAT TGGAAAACAA AGTTGTGATT TTTNGCATAA TATAATCAAA TCONCTTTTG TNTGGGAGGT
911 GGATAAATGT GGTAAATTTA NAACAAGTGT TTTNACNTIG AAGGGTNTGG AAAGGTTGAA AAAAGTTAAA
981 ATGATAAAAT GTTTACACAA ATGTTGTATC CGACTGAATA TNATGTTTAA GGATNATTGT ATTAAATIGT
1051 TGATATATAG TAAGCATAAA TATTTAGAAT TGTGACTTAA ATTTATAAGT TATNCNAACT GGATTGAAAC
1121 ATTTTTGATA TANATTAGGA ATGAAAATGA GCAACCCTAA CATACTTATC TTIGGTAGIT TGGTTATTAT
1191 ATTTTTATTA NAATATAGAA NCATCCCTTT ATTTTAAACC CATATTGTGG ACGGACTTGA ATAAATGGGA
1261 AAAATGTACC TTGCTATTTA GCACAAAAAA ATTATAAAAA TGTACATIGC TATTTAGCAC AAACAAAAAA
1331 AAAAAACTTA TCCTTITIGC ATTAGGTCAC AAAGAAATAT AAAATGGGAA ATGTGTIGCT ATTTAATGCA
1401 CTAAAAGAAA CTATTTIGCC TTTATTAAAC CGGGTAAACC AATAGAAAAA TGGAAGTACA TTGTCATTTA
1471 GCATGAAAAA ARATAACTTT CCATTITTITG CATCCGGTCA CAATAATAGA AAAATGAAAG TACGTTIGCTA
1541 TTTAGCGAAA CTAACTICCT TTTTTCTTTT TGGCATCGTA TCATAAAATA TAGACTAAAA TACGTTAGIT
1611 TTACATTTTIT AATACATTGA AATGTCTAAT CCACATGTTA TICTATAAAA AGGGAAATGT AATTTACTTA
1681 TTCTTTGATT CTTTGGCTIC TTTTTAGTAC CCAAAACATC CCTCTATCCA TCTATTCCAA CTAAAATAAT
1751 GAAARCTATA TICCTTCCAT TGTAGGGATG TTATAAATTT TGTAATTGTT TITATGCAAA AAAGTGTTIT
1821 TTGTTAACTA GATTAACGAG ATTCATTTTT CAGCATTTITA GGAGAAGTTC ATCCATCTIT TGGATATGAA
1891 GTGCAAGCCA AGTTCTTITAA CATGGAATAT GAGGTCCCTA TATGCTCAAA AAATAGCAAA TGAGAAATTT
1961 TTTAAATTGG ATCCCCATAA AAGAAAATTT GTTAATGGTT GTTTTAATAT TGGTCAATGT GTCCACCGGA
2031 TGAGCATAAT ACTAGTTTAT AAGGGGTAAA GGTGGGTTTC GIGGGCCCAT TTATCTITAT TATTTCTAAA
2101 AGTCAGARATT AAGTAAAAAA AATTATAAGA TAAATACCAT AAGGATAAAA AATCATTTTA TTTGGACCAA
2171 AGACCAAAGT TGTTAAGGGG CTGTTIGTTT TTTTIGITGAA GAGCTGTGCA ACCACTTTIIG TCTGOGCCGC
2241 ACAGACAACG TGCAGACATA TGCCCTCGCA GAGTGTTTIGT TTTTIGAAAG TGCGCAGACC AAAAAAACGT
2311 CTGCGCTGAGG TCATCCTGGC GCATATATGT GTCACTGTCT TCAAAGGTCT TCAGACCTCA TTTTAACCAA
2381 AAAAAAAAAA GACCACCGGT TTTTTTTTTIT TTTTINTTCT TICTCTIGTA GCTGAAAATG CATTTTTAAT
2451 CTTTATGACA TGAAATTAAG TTTGAAAAAT TAATTTATTT CAACAGCIGT AGACGTTAAA AACAAACAGT
2521 CTICTTGTTG CAGACTGTGG ACATTIGGTC CACCTCTTICT ACCGCAGAGA CTTGCAGATG TGGTCCGCAG
2591 ACTGCAGACA TITIGGCTTC AAATAAACAA ACATCACCTA ATTTGACTAC ACCACACGGA CCTCCAATGT
2661 AACAAAAAAA AGGTTGAAAC AAAGTTGCCT ATTTCTCCAT ATCCAGGGGC CATTTATGTA AGAGTTATCT
2731 AAATTITAGT TCGGTAGATC AGTTCTCACA TTTTAACCGG GTAAAGTGTA TGIGTGTACG CGOGCACCIG
2801 AAAGGTTTGA ANGTAACTTC CAAACTGAAN CAANAATCGA TATGAAGTAT CAAGTTAGAG GTTCAATIGG
2871 TGAAGGAATC AGCTGGAGGT TGGGGAATCG AGCTTCCACT ATTAAGGTAA AATCCATAAC CCTAAATGIT
2541 GGTACGCTCA TATATCAAAT TGCGTGTTIT GTTGAATGAA AAAAGCATGC TCAAAAAACC AGTGTARGGC
3011 ACGGTATATG ACATATTTAT AGTTACTGAT AACAAATTAT GATAATTTIG GGTTTACGTA AGTTAGGATT
3081 CGTACTTCAA CCAAATGTAA TAGTTTTTGT GAGTCTATCT ATGTATTIGG GGAATCACAT TAGCAACGGG
3151 ATTGTACTAG TAATTCGAAA AAGTCTTTTA AATAATTTTT CTGTTTATAA TTTATGAATA GTTTTAGCGA
3221 CATCTAATAT TAAATAGAAT GTATCTGATA TTGAATTAAT GTCCTTAATG TGAACATAGA CCTTTTCCAT
3291 TTACTAATGC CTAATTATTA GTTTCTAATC AATAAATTIT AATTTCTGTT TTATGCTTCT AAGACAATAA
3361 AAATCCATGA TTTACCTTTA AATATTAACA AAAATGACCA TAAATAAATA AARAATTAGG ATACCAARACC
3431 CCCCOGCCAT GCCCAATGTC TAAATATTCT TGATGCTTTIT GCTTTTCCCT CTTTTCCTIG TTAGICTATT
3501 ATTCTGGAGA GTTTGAGAGA GTTTCATACA AGAAAATTTC AAGAAGAAAG CARAGGTCCA GGTATICTCT
3571 TTTCTIAATT ATGTATTAAC TTACAAGCAT TTTTTACACG ATCCATGGTT TTTTGTGTAT GTTTTTCAAA
3641 TTGAAACTAG ATTGGGACTT TTGCCCTTGA TGATTCATAA GATATIGCAT GGAGTTGAGA TTGTGTAAGA
3711 AAAGTGGTGA ATAGAAAGAG CAAGTGAATC CAGATATAGT ATTGGTAATA TATGATGATG AGATAGAGAT
3781 ATGTTAMAAC TGGCTAGAAA ATTGTTTTAA TTTGAAATIT AGGTTGTIGA ATTTGAAAGA TACCAAGCTA
3851 ATAACTAATT AGTTATGCTA AATAGTTATA AAGAACAACA AACTCGTAGT TTTTITTTTCA TGATTITTCAA
3921 CCTCTTTGTA CCAAACTAAA TTATAACAAA ATTGAATATC ATTCTCTGCA ATCAATTTTA ACTTTTGTTA
3991 TTATCATCAT GTCTAAAATT GCCACAAGTT TATITICATA GTCATATIGG ATTATGAAAG GACTATITIT
4061 ACCAATTACA TCTTTACTTT ATGGCCAAAG CTAATACAAT CCGACTAAAC TAAAGGATTC TAGGATGCAT
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4201
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4411
4481
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WO 98/36083

TTTATAGAAA
GGGGTCTACC
TGCACTICTT
AATCTCCAAG
TTACCGAGGA
AAGAACCAGG
AGGTGTATCA
CCATITGTCAA
ATTAACATGC
ATGCATGAAG
CCTATGATAA
TCTACATAAA
AGCTTTGCTG
ATTTGACGAA
CTATATGACA
GAGCGTTCAA
CATTTGAGAA
GCACTCGTAT
TTGTTTAAGA
AGTCATCCTC
AGAGTTGAAA
AAATGTGATA

CAACRACAGT

AATTTTTCAT
AAATTTAATA
AGGATTTAAC
AGTTTGGAAT
TATATAAGTT

75

ser =0 o

RL& Lk

AGATTTCTAT
GTTAATGCCA
TTTCCTGCAG
CGAAGAGCAC
GAAGTAGGAA
TTAGACACGG
TATCATCATT
CCATCAACCG
ATCCTAACCA
TCGGCTCAAA
ACAGACCCCA
CAGCAAGAAC
CGACGATGTA
TTCAAGGTGT
TTAATGTGAA
TGTIGATCCT
AAAACCATGG
ACTATGACAT
TAAATCCACC
TATGGATGGG
GCATTGAGCG
TCTTGTTCGT
ACACTAGAGT
CTAAGTTTCC

AGATTTCAAT

AATGACTACA
TAGTTGATAA
AAARAGCATC
AACAATITIT
TAAAACTTGA

Cowt .

TATTGTACTA

CTATTTATAT
GGTGAATTAT
ATATGAATGA
TTTAAGAGTC
TTAAAAAAGC

PCT/US98/00615

°2/
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8261
8331
8401
847
8541
8611
8681
8751
8821
8891
8961
9031
9101
9171
9241
9311
9381
9451
9521
9591
9661
9711
9801

TCAAARATTGA
TCTGGTAGAT
ATTATTATTA
AATATATAAA
CTTTTTAGGT
TAATTAGGGA
GTTTIGTTCA
TTTAGGATGT
GGTGTGTACA
TTTCCCATTT
TTAACCCTIC
AGTAAGTTGC
GAAGGTGAAA
AAATACCTTAA
TCATAAATCA
ATCAGAGAAA
CACTCTTTIC
AGAGTGAGAG
CAACCTCCAG
AAATTCTTCA
ATTGCARAAG
GATAAGAGAG
TTTACATCTA
9871 ATCTGAAGTG
9941 TGCAACTACT
10011 TTTTTATTIC
10081 GATGGATGCT
10151 TGATAATGGC
10221 AGTACTGGCC
10291 ARATGTARACA
10361 ACCCAARACT
10431 GTATATTTTA
10501 AGTACAT

10571 TTATACS

10641 AAGCAGTTGG
10711 GTCAAGTGTA
10781 CGAACGSTTA

TARAAATCTA
GAAGATGGAA
TTATTTTTIG
AAAATAAATA
AAGACAAGGA
CCAARAACAT
TATTTGGGTA
GACCTACTAC
AAAARAACAAT
AGGTTGTATG
AATTAACCTA
ATCTTTATTT
GATCCAACTA
AATCAAAATA
TTAACACAGT
GAGACATTAC
ATAACCTCCA
TCCAACAAGT
GAATTGATTC
CTCTTCCAAA
CATTAAGTAC
TGTGATGGTA
CCCACACAAC
TATTGGTGGA
GCTGTTICTIG
CAATATTCTA
ATGACACAGC
ATCTTTIGAT
AGTAGGAGAG
TTTTAGATAT

76

RLG2LA ot

CATTATARAG
GGGGAGAGTA
ATATCTIGCT
ACATAAATGA
CCAAACACGC
ARATTCCCCC
ACTATITTTT
AACCGATCAT
AGTTACCATG
GAAACAGTTC
CCTTTTTICTT
TTGTATTATC
TTTTTAATCT
ACCATTTICA
TCAGTAAACA
AAGAAGCCAC
GAAACTTATA
AGAGAATIGG
TATGGAATAT
ACAACAATCA
TIGTTTICGC
TTGGAGAAGT
CACCACTTTG
GGTGGTGCCA
ATCAATTIGA
TAAATAATAC
TGCTACACTT
GGGTAATATA
GAGAATATCA
CAGGGGTCAT

ATTTTTICTA
GGTGTTAAAG
TGATGTGGAG

AGGTTATTCT
TGATTTINTC
AGCACTGGTA

ATTTTATACC
CAGAAACTCT
GGCRATTTAA
CCTTTTGIGA
CAGGTGACAG
GTTAAATATG
TTCAATAAAT
TCACTTAGTA

GTTGTGTATA
TGTTICTIGG
ATTCCATGTT
CGATTCGACT

TAGTTTAATT
AGCTTATGCC
ATGCAGCAGG
GGCCGTCGTT

AGTTTTACAT
AATACGCTAG
ACAAATGCAA
TTACA

AATTATTTAT
AGATAATAAT
GTTATGGAAG
TGTTAAAGCA
ATTGTACCCA
ATAGAACAAT
TTITCATNGA
ATTAAAAAAA

ATAGAATTCT
AGAGGACAGC

PCT/US98/00615

GGTCTTGGGT
TTATTTATIT

GCACAATAGT

GTATTTAGCA
GAATTTAGTT
ATATAATATC
ATTNGCATTC

SEG T NO 2
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77

RLGA oo

MDVVNAILKPVVETLMVPVKKHIGYLISCRQYMREMGIKMRGLNATRLGVEEHVNRNISNQLEVPAQV
RGWFEEVGKINAKVENFPSDVGSCFNLKVRHGVGKRASKIIEDIDSVMREHSHIWNDHSIPLGRIDSTK
ASTSIPSTDHHDEFQSREQTFTEALNALDPNHKSHMIALWGMGGVGKTTMMHRLKKVVKEKKMFNFII
EAVVGEKTDPIAIQSAVADYLGIELNEKTKPARTEKLRKWFVDNSGGKKILVILDDVWQFVDLNDIGLS
PLPNQGVDFKVLLTSRDKDVCTEMGAEVNSTFNVKMLIETEAQSLFHQFIEISDDVDPELHNIGVNIVRK
CGGLPIAIKTMACTLRGKSKDAWKNALLRLEHYDIENIVNGVFKMSYDNLQDEETKSTFLLCGMYPE?FD
ILTEELVRYGWGLKLFKK?YTIGEARTRLNTCIERLIHTNLLMEVDDVRCIKMHDLVRAFVLDMYSKVEH
ASIVNHSNTLEWHADNMHDSCKRLSLTCKGMSKFPTDLKFPNLSILKL MHEDISLRFPKNFYEEMEKLE
VISYDKMKYPLLPSSPQCSVNLRVFHLHKCSLVMFDCSCIGNLSNLEVLSFADSAIDRLPSTIGKLKKLR
LLDLTNCYGVRIDNGVLKKLVKLEELYMTVVDRGRKAISLTDDNCKEMAERSKDIYALE! EFFENDAQPK
NMSFEKLQRFQISVGRYLYGDSIKSRHSYENTLKLVLEKGELL EARMNELFKKTEVLCLSVGDMNDLEDIE
VKSSSQLLQSSSFNNLRVLVVSKCAELKHFFTPGVANTLKKLEHLEVYKCDNMEELIRSRGSEEETITFP
KLKFLSLCGLPKLSGLCDNVKIIEL PQLMELELDDIPGFTSIYPMKKFETFSLLKEEVLIPKLEKLHVSSM
WNLKEIWPCEFNMSEEVKFREIKVSNCDKLVNLFPHKPISLLHHLEELKVKNCGSIESLFNIHLDCVGAT
GDEYNNSGVRIIKVISCDKLVNLFPHNPMSILHHLEEL EVENCGSIESLFNIDLDCAGAIGQEDNSISLRNI
KVENLGKLR?VWRIKGGDNSRPLVHGFQSVESIRVTKC?KFRNVFTPTTTNFNLGALLEISIDDCGENR
GNDESEESSHEQEQIEILSEKETLQEATDSISNVVFPSCLMHSFHNLQKLILNRVKGVEVVFEIESESPTS
RELVTTHHNQQQPHLPNLQELILWNMDNMSHVWKCSNWNKFFTLPKQQSESPFHNLTTIKIMYCKSIKY

LFSPLMAELLSNLKHIKIRECDGIGEVVSNRDDEDEEMTTFTSTHT T T TLFPSLDSLTLSFLENLKCIGGG
GAKDEGSNEISFNNTTATTAVLDQFEVCFVHIQLFI.

SEQ IO ND: 72



1

S

141
211
281
351
421
491
561
631
701
m
841
911
981 .
1051
121
1191
1261
131
1401
14N
1541
1611
1681
1751
1821
1891
1961
2031
2101
2171
2241
231
2381
2451
2521
2591
2661
2731
2801
2871
2941
3011
3081
3151
3221
3291
3361
o
3501
3571
3641
37l
3781
3851
3is21
3991
4061

WO 98/30083

AGTTTTITIT
ACAATGTAGA
TTTAATTATC
TATGTGAGCC
TCCCGACATC
TTATTTGIGT
AATTCAACTG
GATTAATTAA
GGGTCALCCGG
ATTCAATTTA
ATTTAAAAGA
TATCATATAC
ATTTTAAAAG
AGAAAATGCT
ATATCATGTC
GTATTTGTAA
ATATGTTATT
TTCTTCTALG
TTTTCTAAAG
TGCCTTTICT
GGCATTAGAA
ACTCTCATAA
GTTAATAATC
TTTGAGICIG
CTTATITGATT
TTTCCATTAA
TGTCGGACCC
GGACCATGTA
AATACCTCAA
AACTAAGGAA
ACTTGTTGTA
GTCTAACGAG
GAATGCATCC
ATAGCACTCG
GAATGATGCA
AKGGGAAARG
AAAACTAAGC
AGTTCCTTCAT
AAATCAAGGT
GAAGCTAATT
TAGAAARCTTC
TGCCATAAAA
ATAGAGTACT
‘AGGAGATTAA
GATGAGGTAT

GATCTTA
TTGGTGACCA
TTITAAGTGT

TTTCCCAATA
ATAATACTGG
ATAATTTGAA
ACACAAATCC
TTCCCAACCC
AAATGTGTAA
CGTTTCATIC
TTARAGCGTA
GAATCAAAGC
AGTGAGATAA
AATTGCATTA
AAARTGAGTG
GGGTTAAACA
ACTAAGCTTG
ATTTGGCATT
GGAAGATCAG
GTTTICTIGC
GATTTTTITAA
TAAACCTAGA
TTTACTTTIT
AGGTAAAGGA
ARAGCATATA
AAGATTCTCT

TCCATTTATA
TATAATTAAT
AATCATCARAA
ACATCATCAG
CACCGACGAC
TGTCATTTTA
TTGCATTAAA
ATTGCATAAT
ACTTATGTAA
TAATGTICTG
TTAATTTIGG
GCTATGCTTT
TATCAARATA
GACCATCTCA
CATTICTTTT
AAGAGACTGT

-TTAATGGTTT

ATATTAGTIT
TACTTAGGTT
AGTTTTTAGA
CGTACATAAA
GATCAARACAC
TGATTTCAAC

AGTGGTTTAT

GCATGGCATG

ATTTGGGETT
CATTGAGTTG
CGGTTGCTIC
GCTGGTGCCA
TTTCCTGCAG
AGAGGAACAC
AAGTAGAAGG

78

RLG 2B

SEQR TY NO:27

TGCGATTTAT
TATATAAAGT
TTGTATICCA
ACACCCCACC

AAARAAGACT

TTCIGAAATA
TATTAGGCTG
TGTATATTTA
TTATTGICGG
CTTAATATAT
AKATATATACA
GTACTGTTGT
TTGTAATTTT
AATACAAAAA

GGAGCTACTA
AATTGCTCAG
AGGGTCATGC
ACACAAGAAA
AATGTGGAAA
AAGCNTTCAA
TCCAGTTICYT
TCAAGAGAGA
TGTGTGGGAT
ATTGTTTAAT
GCAGATTACC
TCAAAAAGAA
TCTTGAAGAT
GACTCACAAG
CAGAAGCTCA
TATCGTAAGG
AAGGATGCAT
TTGAAACGAG
CGAAGACTTC
TATACGATTA

ATTTTATCAA
ARATCTTGAG
TGTTATCAGA
CTACCTCACC
CAATTATTTT
GAAACATAAA
CAATATTTTA
GTGTTTTATA
ATTTACTCGA
AGATTTAAGT
TTAACTCGTG
TAGTTATACT
ATATGCATTT
CCCTCAAAAA
CTCAAAAAAT
ATTTATTGAT
CIGATTTAAA
AGGAAAGAAA
GAACTATGCC
CTCGATGTGT
TCTTTGATAT
AACRACTTCG
TCACTAAAAA
ATGAATGTGA
ACAAATTGCT
AAAGCAAAAA
ACGGCCTTGG
AGATGAAAAT
TCATCTTCAG
ACTTTCCGAT
GATAACTGAG
CTAGGAAGAG
AAACTTTTAC
GGGTGGAGTG
TATATTGTTG
TCGGTATACA
TTCAGATGGA
ATTGGGTTAA
TTTGCACTAT

PCT/US98/00615

AACGCAGGAA
GCTACTATAA
TAATTAATAA
ACTTGCATGA
CTGTAAGTAT
TTTTAAATGA
CTTATAACCT
GGGAGGGTGA
AACARATTTT
GATATATCCC
ACAGGTTATA
ACACCTACAA
ARCCCTCTAA
AGATTCGTAT



WO 98/30083

4131
4201
42n
4341
4411
4481
4551
4621
4691
4761
4831
4301
4971
5041
sl
5181
5251
5321
5391
5461
5531
5601
5671
$741
ss1
5881
5951
6021
6091
6161
6231
6301
6371
6441
6511
6581
6651
6721
6791
6861
6931
7001
7071
7141
7211
7281
7351
7421
7491
7561
7631
7701
RERAS
7841
7911
7981
8051
8121
8191

CTTICAAATIT
AAGCTATTAG
GCATTAGGTIT
TTTTCTITAGT
ACTTAGCCAA
ATGAAGGGAG
CCAAGTTATT
AACTAAAATA
GTTCTTCTAA
TTGATCCCTT
AGGACCCTAT
CTIGTGCGGG

GAGAGAGAGA
TAATGTAATT
TITATACATT
TATATAATTA
ATAGTAAGTT
TTACATATAT
CACAARAGTT
CAAAACTTTG
CCTCTARCTT

AATTTAAAAG
CTTTGTCAAG
TGGGGGTTGT
TTATCAAGIT
TTICCAGGTTT
TATATGTICT
GATTGTATGA
GTTGGAGACA

CTTATATTIC
ATATATATTA
TGAACACTTT
CCACTTTGAT
CGATATTCIC

TACTGCTAGC

79

Rz 2B coud.

SER £ NO°2%

CTAGAAGTTT
CAATTACTTT
TGTCAACATA
TATCCGCAGA

- ACAATTTARA

TTTATATGTG
ATGACATGGA
GATTAAAGTG
CTTGAAGAGC
GTGCAATTGG
AGAGGTGTGG
AAGATTGAAA
TTTTGGAGAT
ACTTTCTTAA
GCATCACAAT
ACAARGTCATT
CATTATTATA
TAAATGTAAAR
CCTAACARAA
ACTAAGAGCA
TATATATGTT
CAAAGGGATA
ACCATGAGTT
ATTAATTARG
ATGATCATAA
AACCTAATGA
AGAATAATCC
CATTCAAACT
ACATTCATGT
ATAGATATTC
AACCAAAGAG
TGTAGTAAGA
CTCCTAATAA
CTTAAATAAC
GAGCTGCATA
GCGCGGTTCA
TAGTCCACTT
GCCCAATTTG
AATTATTICTC
CATGTATCAT
GTTCCCCGTT
CATAAAATTA
ATAAAATGAA
TCATTCCTTG
TGACAAAGGT
AGACGTAGGA
TTACGTGGTG
GGGGTTGTTG
GAGAGAGAGA
TTTAGGAAAR
TITATAAGTT
ACAATATTAA
ATAGTATTAT
CACAATTCTT
GTCATAGGAA
GTCCCTCCTT
CTTTTCACCG
CAAAAAGGGT

TTCAAAGTGT GTAGAGTTGA GATACCTTTT
GTGAATGTGA GAATATGGAA
CCCTAAGCTG AAGTTTTTAT
ATTGGGCTAC CACATCTCGT
ACAAGTTGCOG AACATCTAGT
TAATATTTTC AACCAAATTT
GCTATTAAGG GATGATTATT
GAACTTAGAA GAMATATGGC
AGTAGCTGTG ATAAGCTTGT
TTACAGTCGA GAATTGCGGT
AGAAGAAGAC AACAAGAGCC
AGGATAARAG GTGCAGATAA
AATGTAAGAG GTTTAGAAAT
TCAGATAGAA GGTTGCGGAG
TTAATTAAGG ACTAAGCTCC
TGCAACAAAA TGTTACAAAC
TAAAAATATG GCTTAAATTT
ATAGTAAGTT TAARGCAATT
TAATTACTTT TTAGTGAAAT
AAAACTTTGG TTCAGAARAA
TTTTTTTTTC TARATATGAT
ATACAAAATT TACAARATTGA
TATAATAAAA TATTATTTTC
CTAAARATTAG TTAARCTTTC
AGATATATCA AAAATTTAAA
CTTCTGCACT CTCTTTGTAT
AGCCTATATA ATTTTGTGAA
ARTGCTTTCA TTACCACTAT
AATTGTTGCT TATTAAACCA
ATCATTATTC ATGACTAGAT
AACATAACTT CAGGGAATTC
AAGTTTAGCC TAGCATGGCT
ATCACAGTAA AAGATGATGT
TGCAAAGGAG AGCCATTAAA
ACTCAAAGCA AAAATGACAA
CGARAGGTCT TIGGTCTTIG
CGCACATGTG CACAGGTGAT
GGCCCAATTC GAGTCCAATC
GCTTCTCCAA ATCATCCATA
CCGTCTTCAT TTTAAGCAAG
CTCTACTAGT TATTTAGTCC
CCGCTACTTT CCTTAAAATT
ACARAAAGGA AAATGCATGA
GTAAATAAAA TGAAATTATC
TACCAATATG GGATGGAAAC
ARGTACTAAA GATGAAAATA
TTTCAAAGTA CAGATTGTTG
GCACAACAGT AGGAAARACG
GTGCCACTAT GGACAACAAA
GAGAGAGAGA GAGAGAGAGA
TGGAGTTATA TCTTTGATAT
NTATTTATTN GGNTATGAAA
TCAAAAAGAC CAAACATGTG
ATATATAATT AATTCTCAAT
TGCTTACTTT GACACTTTIC
TATAATATTT TCTATTATIC
AACCTTTICA ATGTTTTGCG
CATTAGTTTG TGGAGTTGGC
TCCAGAGTTT CACACTTTIG
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CATGAAACGT
TTTTTATATT
TARATCAGAA
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TTICCTATIT
ACGATGGGAA
TGATTCTTGT
TTTAATAATT
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CCATCCGTC
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GCCTATTATA
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9941 CCATAAATAT
10011 CCTAAAGGAT
10081 GAAGAAATGA
10151 TAAGTTTCCT
10221 TTTCAATAAT
10291 TTTATITAAT
10361 ATAATTACCT
10431 GGAAGTTCAA
10501 AAGCAGTATT
10571 ACCCAGAATT
10641 ACAATATGTA
10711 ATTGAATTTG
10781 TTAAAASAAA
10851 AGATTTTGAA
10921 GTGGTGTTIGC
10991 TAGGCAARCTG

CTTICTTICT
GGGGTCTGTG
TTGAAAATAA
TATTTIGAAGG
AAAAAAAATA
TGGAATCATA
ATTCTATCAG
TCATGCACTC
GATAGAGAGT
CTTCCCTACC
GGAATAAATT
TCTTAAATGC
ATCCGGATAA
CTACATTTAC
GGAGAATCTG
ACCACTGCAA
TTICCTTTTIT
AGAGGGATGG
TARAATGATA
TAGCAAGTAC
TAGTTAAATG
ATATTACCCA
CATTCCTATA
ARAAAACAAA
TTAAGTTICT
AGTTGICTGA
CCATGCATTG

AAATTTTTGC
TCTTATTTIT
GACTAGG: : :
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TATTTAAAAG
ACTAGTCCTC
AATAACGAAA
TTTIGTIGAT
ATTCTGAGTT
TTTTAGAACT
TAATCAATTG
GTCCATGTGC
TCACCATATC
TGATCTCCAG
ATTTATGGCT
GTTGCATCTT
TGAAAGATCC
CCTAAAATAA
AATCATTAAC
AGAAAGAGAC
TTTTCATARC
GAGAGTCCAA
TCCAGGATTT
CTTCACTCTT
AAAAGCATTA
GTGAGTGTGA
ATCTACCCAC
AAGTGTATTG
CTACTGCTGT
ATTTGCAATA
ATGCTATGAC
ATGGCATCTT
TGGCCAGTAG
TAACATTTTA
AAACTATTIT
TTTTAGCTGG
AGTAAATTTT
TATATARAAG
AGCAGGTGGT
TCAAGTGTGA
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CACATTAGTT
CTCAAATAAC
G:GC:GAGTT
ACCAGAAATG
TAAACAACAA
ACTTACGATG
AGTTGAATAT
GGATTTGAGT
ATTACTATAT
TAGTTTTCTG
TTTTCTTCAT
GTCTGGTGGA
TCTTATITTA
ATGGTATGTG
GGCCGAGTTT
TATTITIGTA
AACTATTTIT
AAATAACCAT
ACAGTTCAGT
ATTACAAGAA
CTCOGTGIGC
CATGTAGAGA
GTATCTAAGG
CCAAAACAAC
AGTACTIGTT
TGGTATTAAA
ACAACCACCA
GTGGAAGTGG
TCTTGATCAA
TTCTATAAAT
ACAGCTGCTA
TTGATGGGTA
GAGAGGAGAA
GATATTAGGG
TTCTAAGGTT
TAAAGTGATT
TGATATGGAG
CTGTGTATAT
GTITTCTTGGA
TTCCATGTTA
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TGTGGAGTTG
AACACGTATA
TTTTTIT:ACA
TAATTTATTC
AGAACATAAT
GCGTTACGTC
CCATATATTT

ATGTAGCCTC
AAACACCCTG

TACTTATTAA

ATACCCACTA
ACTCTARTAA
TTTAAGTTIT

TAAATCCCGA
AGCACTGGTA TCATTTAGTA
AGTTTAATTA GTTTTACATC
GCTTATGCCA ATACGCTAGA
TGCAGCAGTA CAAATGCAGA
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TCCCCCCACA

AAATCATATC
ATAATTTTTA

TGCTTACAAC
GGAATTGAAC

TACTAAGATA
GGGCARGTTAT
ATTTCTGTTA
TGGTCATIGT
GTAGAATAGA
AATTTTTTAA
TATAAAARAC
ATTTTTCCAT
GAGATAAAAA
AAGCTT

SER T NO23



WO 98/30083 81 PCT/US98/00615

RLG2B a~-

MSDPTGIAGAINPIAQTALVPVTDHVGYMISCRKYVRVMQMKMTELNTSRISVEEHISRNTRNHLQIP

SQTKEWLDQVEGIRANVENFPIDVITCCSLRIRHKLGQKAFKITEQIESLTROLSLISWTDDPVILGRVG
SMNASTSASLSDDFPSREKTFTQALIALEPNQKFHMVALCGMGGVGKTRMMORLKKA?EEKKLENYIV
GAVI?EKTDPFAIQEAIADYLGIQLNEKTKPARADKLREWFKKNSDGGKTKFLIVLODVWQLVDLEDIGL
SPFPNQGVDFKVLLTSRDSQVCTMMGVEANSIINVGLL TEAEAQSLFQQFVETSEPELQKIGEDIVRKG

CGLPIAIKTMAC?LRNKRKDAWKDALSRIEHYDIHNVAPKVFETSYHNLQEEETKSTFLMCGLFPEDFDI
PTEELMRYGWGLKLFDRVYTIREARTRLNTCIERLVQTNLLIESDOVGCVKMHDLVRAFVLGMFSEVEH

ASIVNHGNMPGWPDENDMIVHSCKRISLTCKGMIEIPYDLKFPKLTILKLMHGDKSLRFPQDFYEGMEKL
HVISYDKMKYPLLPLAPRCSTNIRVLHLTECSLKMFDCSSIGNLSNLEVLSFANSHIEWLPSTVRNLKKL
ALLDLRFCDGLRIEQGVLKSFVKLEEFYIGDASGFIDDNCNEMAERSYNLSALEFAFFNNKAEVKNMSFE

NLERFKISVGCSFDENINMSSHSYENMLQLVTNKGDVLDSKLNGLFLKTEVLFLSVHGMNDLEDVEVKS

THPTQSSSFCNLKVLISKCVELRYLFKLNLANTLSRLEHLEVCECENMEELIHTGIGGCGEETITFPKLKF
LSLSQLPKLSSLCHNVNIIGLPHLYDLILKGIPGFTVIYPONKLRTSSLLKEGVVIPKLETLQIDDMENLEE
IWPCELSGGEKVKLRAIKVSSCDKLVNLFPRNPMSLLHHLEEL TVENCGSIESLFNIDLDCVGAIGEEDN

KSLLRSINVENLGKLREVWRIKGADNSDLINGFQAVESIKIEKCKRFRNIFTPITANFYLEALLEIQIEGCG
GNHESEEQVTLSISLS

SEGQ TP NO 24




PCT/US98/00615

82

WO 98/30083

$LT OVYVVVILLOALYVOLOOLLOOVY LYOLIOYDVYIOVO DOV Y LOVYVYYYRLY VILIYYOYLYLO0D LD VLI YDVIOVLYLOOVVOVYILLYIDALLLD
SP1 SO0V ILIODLYYOILODLLIOYEL YOLIOYOY EODYOIVYYLOVIOY Y YOV YOLLOYOVL Y LODNIOOYLLYDIONYLALIOYOY VY ILLY LODLLYDY
661 OOOOVOLLLODOVYALOALIOYVYVY.L YO YDYYYDYIALYYALYYOIOVY YOOV LOOVYOL Y LYDOLILY LLYD YOOV LALIOLYOOVOILYIOLLLYD
TL1 DOOVYDALLODOVVYLOOLLOOVY.LYOLIOVOV YOOV VDYV YLIVOVY VYOV Y VALOGYOYLYIOLALIOVI L YOV LOLODY YOOI AL YLOOLLY L
(81 LODOYDIALLOOLYYYLOOLLOOYY LY D LIDYDV YOOV YOV Y LOVO VYV YO YYDLOOYDY LY LOLIALIOALLYOYOON LOLIOVYOOVOLLYLOOLLIY L
€41 DOOOYDALLOALYYYLOILLIOY YL Y A LDV IV YOOV YOV Y IIVOVY YYDV YOLOOYOY LY LILIALIO VYL YOYIOY LALOOVYOOVILIYLIOOLLYL
6§61 JODVVALLIOOOVYYLOOLLIOVYL YALIDVOVYIOV YDV .LIVON YYDV YDLIOYOYLYLALIALIOYLLYOV IOV ALIOVYODVILLYYOALLYL
00¢ JVYDOVVILLYDOYYIALOOALIOY Y.L Y DULOO YOV YOOV YOOVYLALY VY Y YDLVVALOOYIVLOLOOYLOOYLLY YOOV LY LODLYOOYIALLYODDLLDD
S61 DOODVVLLLOALYYOLOALLIOYYLYOLOOVIY YOV IV YIOWDOVYVOVVVYYLLOVOYLVLOLLLOO Y LLYDOOOY LALODYYOYYOLLYLOOLIOY
0LE DODOVVILLOOOYVILOOLLOOYYIVOLIOVIVYOVYVYONY.LYDOOVVVOVYYDLIOYO Y LYOOL YIJD Y LIVOVOOV.LOLLOVYOOVOLLYLOOLIYD
6T OOOOVVOLLODOVYILOOLLIOY YOV OLOOY DY YOV YOV YLYDOOVY YOV YOLOYYO VL YODL YLIOV.LLYIVOOULOLLOY YOOV ALLVLOOLLYD
002 OYVYYYILLOALYVALOOLLOOYYIVALYD YOV YOOYO IOV VYW YDL YYD LIOVYO VLY LODOLIOY LLYOVOOY LY LODYYIVYOLLYOODLLLD

661 gﬂvgrﬁg 6%2603&0%5&5804&4 1LOOVLOOYLLYDYOOVLOLOOVILY VAL LY.LODLLYD

c .n ~ [ n T 0 N T - T

ow:

88553—8—.&82 jrvﬂg <U<¢.< Uﬁéﬂggg g—)JU LYDVOOV. gg LOALLYD

[ Bb g BRAHH : QNN BISRIHINRIRR] BESHITGLmaumtiHt «':i.. BHURS . Fexe sl - Rl 35 BRI o SRSiaun ol iae Bt fonalinks: $Hises .. |
be Y DOOYDVYVYODDDVLYLLOYI0OSOLLALLYLVLLYY LLLOLLY Y YOV VDY VDLIOL) - OVYDN YLD = === == === === == == === - - =
€€+ SP DOOVINOVDVVYVOODOVLY LLOVIODYDOLODLYONLLOYOLL - = = o m = == —m o = e o e i o e s e m e
£ £+ 66 LOLYDALYIYYVYDOYYYLVLLOOLOOLLLLOLLYLYLLYIALLIOOYOOYOVY VYDV YYLLY LLYLYY Y YOLOODYNY VDLYDLYD OV~ DVDYYOALLL
9 € - TL DOOVVVYOVDVVDVOVDOVILYOLOOLSYVILLOLLYLLYLYYILLOOVYVVOVYNYOV - DOLOOLDD =~ o oo m m o m o o — TEYND -~
S £ = LB DOOVVYDOVDYVDNOVIOVINLOOLON VAL LOLLVLLYL YVOLLOOVV Y YOV VWOVYDOLALLOON DIV Y OOLOOVONYD -~ ~ - VY00~ LN -- = ===~

AL -EL 845404404048 LYOLODLOYYOLLALLYLLYLOVOLLALYYYYOVYYDOYYDOLOLLOOYDOVY - DL~
££ - 56 DOOVINOVOYVOVOVDOVLYILOALOVYILLVLIYLLYLVYOLLYOLY VYOV VY VOVOOALOOLOOY DOV - 953548‘8 DYOYVYDO--
£ -001 000404040444488 LN LLOVOOYVOLLALLYLLLOY Eggéggégﬁé
18 - ma DOVONIVDN Y VY DODOYLYLLOVODOVILLOOLY LY LLY YOLLOL YOV LY VYWDV YLODLL -0 541958 gég 40448
oE - OOVDOIL Y LYYVDOONVYINLLIOVODOVOALVIOL VLY. LLOOLLLOVYOOVOVENYDYYVOODLL - OV YOV -~ - --
% AR Nm Uggﬂké VIV.LLOODDOVOILYIALY LV LLOOLLLY YOOVOVYYYNOYYYOO0OLL - gggu YOV -~
$1T 001 084084044580&‘ NLLOVODDOOLIALLYL ;igéégggééubé
£ T & 66 DIOVOYOYYYVYYOOODVIALLOOIDIVDLIVYIYLL LYV LA LYY VYOV VY YOV YR AL LUV Y VYYD LD D ALYOIAL YL Y VDY OOV VD00 -
001 06 [+1:] oL 09 0s om oﬁ

Lrlll.l-.lllllulllll._.ll|r|ll|||||—-
67 & Uaagggsﬁgﬁyrg E:Eggggﬁég 24834 Ugs
[iiaeiiee Gl HIEE st 0 RCO - BB B BN ged g dith e B T il e s ]

SN 01 975

~~~~~~

nnnnn

|
mmmmm

~~~~~

DDDDD

<<<<<



PCT/US98/00615

83

WO 98/30083

$LE YOLONYIALLOOOOOLOIWYLLY.LLV YA LLY YLDV LLOOOOOLYDLYLIVOALLLOVYOYALIVOVDOVIALYOVOLLOLLALODYYALLOYOILOLY

YOLOVYLALIDVODOLOLYNLLYLINYOLLYVLOOVYNLLODOODLY D LY YOV OO LLLOO YOV YNIVOVOIVILLOVOLLOLLALOOYYIALLOVOALOLY

she

66 VYOVOVVLLILLYYYOLOOYOOLLLLYYLLIVYLOOVVDLLOYOOO LYY Y VOALOLLLOLY DY VOV YYDIOILIOVOLLALLILOSYYALLOVDOLALY
S9E VOVVNVLLLLOVYVVINLYYOLILLYNOLLY YOO YDLIOVDOALYDLILIVIALLIOL YONILLYNYOYNOLOOVALLOLLILOOY YALLOVNOLOLY
16€ YDVYYVLLLLOVYVYIVIVVOLILLVVALLY YOO VY DLV OOALVALALI VOO LLLALVOVALLYD YOV VIALOOVOLLALLAL SOV YIALLONYALOLD
(9€ JOYIVNLLLLOVVVYYLYLYVOLILLYYILLYYOIOY VDO DOVDOALYALILIVOALLLOLYIVILLYOVDOVYILODVOLLALLALOOVVILLOVYILALY
68E VDYYVYVLLLLOVYVYLVLVVYLIOLLYYALLYY YOOV YO LOOYOOALYALALIYOALLIALYIVILLYDVOYVAL OOVOLLOLLILOOVYILLOVYALALY

VYOLLYYLALLOYDOALODVYYLALLY Y LLY VYOOV YD LLOOOOD L YD LOVOYOALLLO L YOV YOVOYDIVOLYOVOLLALLILOOYVILLOVOOLO0D

oov

S6f VOVLOVIOLLOVOOOLOLYVLLILLYYOLLVYLOOVYALLOOOOO LV LOYIRDOLLLOL YOV YO YO VIOVILLOVOLLOLLILOOVVILLIVIALOLY
DLE VOLLYVYIJLLOYDOOLOOYY LLYLLIVYOLLYVLOOVYDLLODOOS LY O LOVILOALLIALYOY YOOV DYOOYALLOVALLALLOLOOVYALLOYNILALD
Z6€ VOLLYVIDLLOVDOOLOOVYLLY. Eéégggagaggggg

gzgsgiﬁﬁ VLLYYOLLY VIOV OLLODOOALV DL Y LOVOALLLO VYOV ALIVOVIO YALYOVALLOLLILOOYYILLOVOALALD

00?

€6€ YOVILVYLLOLYVYVOLOLYYLLLLOYYOLLY YLLOV Y DLV DDALYDVALIVIALLLALY OV YV I YOV OIOVILYOVALLOLLOLOOYYALLOVOALOLO
cov mn owm o*m nn vn mm wn o.nn
6 5ggzgéi§§§6gégg§g§
it SR iRy gh i B R 3 RERHHH NS HUSeed O R e O BB G s e e s

~~~~~
1

J
mmmmm
GGGGG

~~~~~
mmmmm

ananan



PCT/US98/00615

WO 98/30083

85§ LVLIVIOVDVLYOOIOILILOVOOLYOOYYOOLYIOLYDOVVVDVVEVIVVYOYLIOLOVLOLYOODL VIOV YV.LYOOOLLYIOOVIILO9D-OL1OL
625 LNLIVOOVDNLYLOONALLLOVOOLYDOYYDOLYODLYDOY VOV YV YLV YOV LLALILLOLOODOLOIN VY VILYIOOLLIYLIOVLILONO- OLLOL
€8S LVOLYOOVONLYLOOIOLLLD VDL YOOVVOOLLLOLYOOYYOVYYNYL YV YV LLALOY LY YDIOVL YOIV YV YDLYOODLLYIOOVLOLOOL - D0L0L
$9S ILVOLVYDYDOLILOOIDLILOYIOILO0YDOALYIALILOY YIOVYOVLOOYVYLLALOYNLLONS LLYO ¥ Y YOLNDOOLLYIONDILLLODOWNDLOL
085 LYALYYOYOOLALOOLIALLLOYIOLLOIYOOALYIALALOY YIOVYDYLOOVYVLIOLOVELLOODLLYIOVY VYO LYOOALLYOO0ALLL - DOYYOLOL
995 LVDIVVOVOALLLOALILLLIOOOLYIOVOIOALOOALIIONYIOV YO LOOVYYLIALOVYLLODALIYOOY Y YYOLYOOALLYOOALLL - SOVVALAL
88S I¥OLYYDYOOIALOOLILLIOVIOLLOOVOOa LY DO LALOVY IOV VDY L00VVYLLALOY Y LIOOALLYOOVYVVILYOOALLYO0I0LLL -DOVYALOL
$8S LV¥DIVIDVDVLLLOIVILLLOYOOLYDOVYOOLYOALYDOV YYDV VYYIVOVIIVIALIVLOLYOOSLYIDY Y YYALYOODLLYYOOOLAL000 - LLLAL
645 LVDOVLOVOVLLLYOOLLLLOYOOLYDOVYDOLYDOLYOOVYYDYVVYIVYYOVYLALOVLOLYOOAL YOOV Y YV.LLVIOALLYLOOV.LLLOOL-OLLOL
PSS LYDOVOVYOVLLLOOLALLLOVIOLYDOY YODLY D LYDOV VYDV VYV LYY YOV YLIALOYLOLOODOL YOIV VYILYOOALLYIOOYLILODD - OLLOL
915 LYDOVOVVOVLLLOALALLLOYIOLYDOYYDALYODL VDOV VYO VY Y LYY YOV VIILOVLOLO00DLY OV YV YALYIODLIYIOOVLILIDO- OLLOL
$8S LYIOYIOVDVLYODOSALLIOYIOLYDOY YOOLYOALVOOY VYOV VY VLYY VDY LLALOMLOLYOOOL VOOV VYV YLYOOOLIV.LOOVIALOD0 - OLLOL
985 LY.LOVOOVDV.LLLOOLIOLLOYOOLY YOV YOALYIOLVOOVYIOVYYVYDOVOYLLALOY.LOLOOOALYIIVY VY VLYDIALLY IOV LALIDO- DOLOL

009 06S 08s 0Ls 09s 0SS 01s 0£s 0zs o1s
Fggggggé.gggbggﬂgggggg -aLLAL
e A e MR O O B R D, R R R R R B
659 DYVDOVYLOOLYLYOOVOVOOVLYDYYD- YOIALIOWYDIDIOVDL -~ ~= =~ = = ==m== ALIOVYVDVLALLLYYOYYO ILLOLALOVYVILOOVYDYOOY
0£) DYVVOVVLIOOLYLLOVYNYONVY.LYOVYYL-OLALIOVIIIIOVOL -~ m == mwae=m=a= NLLOVVVOY.LOLLLYYONYOIOLLOLILOVYNOVOOVYOV.LOY

AP OVYVOVYLOLLVIOOVYYYOOLLYOVY.L- YDLIOOWOD) - ~ == amwmmmm e LVDLALLLOVY VY LOLLLYYOLVLLLIOLLLOY VYO YOOVYOVVDY
PP VONLOVOOALINLOVINNYONYLYOOOLLYALLLIONIOLYDALIOVRLYNLYOLODOOSLY VY YLOALLINYII000 - LALLLOVV YT YOOV YOLLOL
18) VOYLOVYOOLIVLOVIYOVOOWLYDOOLLYALLLIAIODLVOALIOVOLYDLYALOD00OLYVVYYLOOLILOWOD00ILLALLLOVY Y YYOOVYDVLIOL
19F VOVLOVVOOLLYIOVLYOWOOYLYDOVIVYILLLOOLOALYOALIOYOLVALVOALOOOOO LY VYV YLOOLLLOVOIOIALLALLLOYY YOYOOVYOVLIOL
68F YDYLOVYIOLINIOVIVOVYIOYLYDOOLVYALLLOOLOILYOOLIOYOLYOLYDLO900DLY YV VLD LLLOVOOOD ILIOLLLOVEYOYDOYYOYLOL

S8) OYYOHYYHLOLLYILYOVVOVOOYLYOVY.L - YOALOOYDOIOOW DL~ == m === === ==, ALLIVOLALLOLLLYVOOVIOLLOLLLOVYYOVOOYYILIOY
08) DYVDOVYIOALVIYOVYOVOOVINOYYL - ¥ID1D0YDIDIONDL=- - = = == = = == = - ~ - LLLOYVVOVIOLLLYYOOVIALIOLLLOYYNOVIOVYOVOOY
S5b DOVOOVLLOLLVLIYNYYOVONYLNOYYD - ¥IALOOVODIIONAL- - = = = = = = = = = = = - DLLOYY YNV O LI LY VIOVOOLLOLLYDYUNDVONVYNYONY
LL} DOVOOVLIOLLYIVOVYOVOOYIVOVYI - YIOLOOYDOIIDYDL- == = == = = == = = = ~ALLOVVVDY.LOLLLVVOOVOOLLOLLYOY VYO VOOVYDVODY
S8F DVVDOVYIOOLYLYDOVOVDOVINOVYD-YIALITVDOIIOYDL -~~~ == = === ===2LLOVVVOYLALLLYVOYVOILLALALOVYVALIOVYOYOOV
L8} OYVOOVVLOLLVLYVALOVOOVLYLVV.L- VIILINVALIILYLL - = = - ~DLVOLYOOOLL LYY VIVLLLLY ¥ DIVDALLYLILOVYDVIONNOVOVY'
00s I 08? ¢ 5 ogy opy of¥ ogy ]
DWOOVVILOLLY LVOVVDVOOVLYOV VL - VOOLOOVOIOIONDL - = = = === === ===~ BLLOVYVDVIOLLIVVOOVIOLLOLLLOVVOVOOVVOVOOW
O O S 1 S 1 B 11 I 00 R 31 S5 B

hhhhh

gzon



PCT/US98/00615

85

WO 98/30083

th DYIIVYOYYOOYVOVDYLLYOIVLVI.LLOVDVLYDLLLY.LODYVIL] §g<§<ﬂr§,~b WOOVOLOVIOALLY.LYDILLOYOVYDOIILL

OVOONVONYODVVDVOVLLYVOV.LY. L-.U(U‘Ug N LOOVVVLLOODOALYOOLYLOOV AL YOLLOYOOVDOOYLOALLVLYVOLLOVOYVALIOLL
\.:. DOYOVOYOVYOOYYDVOOVLYIOVIVIOLOVOOLYVLLLY LOVDYDLLYDODOLYODLYI DN VDL OOL LY YOOV ALV LOALIVLYOLLLOYOVYOLIALL
VSL DYOVVVDY VY OOVVOVOVYLY LOV Y ¥V YOOV VDL YLLLY LIV VYO LLIDSOOALODALY LOOYALOALLOYIOVALLYIOOLLYL LYOLLLLYDYYOLIOLL
D8L OVOVYYDVYODYYDYDYNINIOVVYVYIOVYOVLY LLLYLLY YYDLLIDOOALOODLYLODVOLOALLOVOOYDLIYIIILLY. LVOLLLLYOVYOLOOLL
99L DYOVYYOVYOOVVOVDYYIVLOVVV VOOV YOVLY LLLYL LYY VOLLOOOOOLYOOLY LOOYOLYDLLOVOOVOLOVIOALLYIYOLLLLYOVYOLI0LL
88{ DYOVVVDYVODVYOVIVV.LY, 8354405& \LLLYS. LD LLISDOOLODOLYLOOVDLOALLOVIOVALIVLOALIVIVALLLLYOVYOLIOLL
8LL DYOVVYOVVYIOWVOYONLLYIOVIVY LLOVOYLYOLLLYLIVOVY.LLOOOOALYDOLYIOOVOLVALLOVDOVDIALYIOOVIVIVOOLIOYONYOLIOLL
e 093584045484&4.554?‘?4&52%84&85@48553&4&%55
8FL DYOVYYOVYOOVVOVLVYLLYYOYLYLLLOVOVLYOLLLY LLOVYY.LLODOOALYOOLY LONYDLYDLLOYDOYDIOVLOALL VLY YILLOYOYYDOIDLL
OLL OVOVNYDVVOOVVDYLVLIVYOVIVLLLOVOVIVOLLLYLLOVYY.LLODODDLYOALY.LOOVOLYDLLOYOOYO0OULOO LI YLV YA LLOVOVYOOOALL
8LL U<UUggﬁrg<ﬁ<§§<&§<§8<§§§¢ﬁé¢k§é§
08L OVOOVVDVYOOVYDYDOVL .HU Ssgzg E§g<§§géuu<§<kgétgug<

008 06L oSsL ore otL ozL 0IL

mw JALLLOOLALALVYLLLLLLOYD LYYV LO VOV DO VDY YO VYDA LIAL Y YOOI ¥ L IOV DOV VA LLIALOVYVIOIDIOLL ~ = = = ~ = QLYYOYILLYOVYD

§ JOLLLOALALALYOLLLLLOOOOOL VYV L VOV DOV YOV YO YOI LALY Y LY OO VY Y YO VY YOLLLLOLOVY YO DOD00LL~ ~ - = = ~ OLONINJLLYOYD

:.w LALLYODLALLLYALLLLLLIVOO LY VLISV Y DY YOOWYY ¥OOLALY YO VOO YLOOVALYYVILLLLIALLALYOYIALL - = ~ - - - Y¥OYOYDLLYOYD
$99 LVLLLOAJOLOLOVLLLLLLLVIOLYVVLOVLLOOVOL YO VYDALALYYIVILY. ggﬁnggggugnzgg
089 LV.LLLOOIOLLLOVLLLLLLIVIALYYYIOVLLOOYDLYOYYOILILVYOYDLYLIOVLIVY Y Y LLLLLOVYDLOODLOLLOVYOVYDLOVI OO LLYDVY
999 P<§U<EE<§<4<.G<z5§5§gé<§<tﬂ<§§§2§<§g
883 LVLLIOOLOLLIOVLLLLLLLYIOLYYY.LOYLLOOYDLY DY YOI L ALY YOIV LOOYLIVY VY LLLLLOVYDLOOOLOLLOYYOVVOLOYLOALLYDYY

mnm ‘LOLLLOSLOLOLYOLLLLLVLO0 LY VY LD YOV DOV O VDY YYALIL YO VIV LIOVOOVYYOLLLVLOVYYLODOLOLL - = = - ~ - DLOYYVIOLLYOYD

9 LLLLLOOLALOLYOLLLLLALALILY V VLD VOV DOV YOV YO YOALOLY Y LYO OV LOOY DOV YV DLLLALOVY DI D900 LL - = - - ~ - DLOYIOVLLYOND

9 JOLLLOALOLOLYOLLLLLLLOLILY YV Y OVOVDOV YO VOSO0OLIAL YYDV ALY LOTVO OV YNY.LLLLLOVIALIVIOALL - = - = - ~ AL YY.LOOLLYOVD

w JOLLLOSLALALYOLLLLLLIOLOL YV Y YO VOVDOV YO VEO00LIL VYO VDLVIOOVOOVYOVLLLLLOYIALOVLOALL - - - - - - ALYYLOALLYIYD

enw JOLLLOSLOLOL VY LLLLLIOYOOLY VY LOVDVDOYOVYOVYIALAL VYOV IV LOIVDOY VYL LLALIVYVOIO90ALL - ~ - - - - ALYYOVALLYOYD

LOLYYDOLOLLLYOLLLLIOJYOOLY ¥ ¥ LOY OV DO VDL YO VYO ALALY Y OVIOVLLOYOLY VYV LLLLLOVOOLYVLLOLL = = = = = - Y.LYVYVOLLYOYS
oo> Omw mu hw : ww cmw cwu 0mm onw o.._w

ELEEFEE ggségsgggggg nnnnnn DIOV.LOALLYOYD

R REillE By 5 A ST T A R 505 e A o BRI B P i RO 10 . |

mmmmm

hhhhh
HHHHH
:::::



PCT/US98/00615

86

WO 98/30083

6¥6 YODLLIALOVIOLOALVOLYIYOLYYYYOL- - VALIIOOLOOALIIOL - YLV LODLYIOVYILALLY LI LLYOLYOOVDALOVYALILLLLALYLODOLL
$16 VODLLALIV~-=-DOVVILVIVOLYVYY - - = ~~¥LOVDOLODOLVOAL- VI¥VLODLVOOV! YALALLYVYOLLIALYIOVDALOYVILOLLYLOLYLOODLL
LL6 YOOLLALYILIOALOYALYLYOLYY Y YOLIDODLOOOVLLALYLODLOALVY LOOLYOOVYLLOLLYOL LLALLVOOYYIALLVOVLYVLLLOOVYLYDALL
BS6 YIOLLALIVVOOYION - - - LYDLYVYYY - - OVDYIIDILOYDVILALY ~-DYY.LODLYIIVVILOLLYYAL JLOOLYODYVYILOVYDYILLLLOLYLYOOLL
P16 VYIOLLIALOVIILYOOV-~~LYII¥VYYD- - OYDVLIOOLOVOVILOLY- LY Y.LOOLVIDYYDLOLLYEALLIOIVOOVIOLOVYOVOLOLLYIVLYOALL
096 VIALLALOYLIOLVOOV---LIVILYYVYD--OVDOVLIOOLOVOVOLALY-OVVLODLYIOVYILILLYYD LLODOVIOYIALOVYDOVILILLYIYIVOALL
286 YIOLLOLOYLALYIOY---LYOLYYYYD- - OVDVIOIDALOVOVILOLO-OVULOOLYOOVVILILLY YALLODOVOVYIALOVYOVIALILLY LYLYOOLL
696 YOOLLOLOV - - - ALOYOLYLVOLYYYY - - = - -SLOVOIILOYDIID0L - YIYYLODLYOOV YOLOLLYYALLOOLYIOYOALOVVILILLLLOLYYODALL
X,

:14:}

018 LLOLLLIOALOOJLOALALYDLYIOLYOY YOLOLYIVIOLOALYVLYOLOYYDOLLYY IOV LLLYYYOVOVOOALOOLOYDOOYALLYIDLODYOVYALID

8Le LISLLLLOOLOIALOALO LY OLYOOLYIVYILALOLOOOLLOI VAL YOLOYYYOLIVYLLOLLIVYOVOYOOLOALIOVDIOOVILLYODLIOVOVVILID

088 LLOLLLIOOLOJLLALIOLYILYON ~.<U<<U,—.,<UD_>8<.~.G_‘éar—btgrgrPU,r—.nk<6<.r48.~‘§—._,§r<05<6_50\
8 oLs 098 0se ops ote oze o018

IIIII
JJJJJ

~~~~~

DDDDD

mmmmm
mmmmm
mmmmm
QQQQQ



PCT/US98/00615

87

‘WO 98/30083

66TT DOLODLVOIALOOVOOALLLIDLLONLLYDION LOVYDLYYYYL YOIV ALY LY LLOLND ALIOV VY YOOLY YOOV VALY LLLLIVOVNDNIAINLOOYY
PI1T DOLIDLYYOLOOVOLIOLOIDLLOOLLYOILYLOYYDLY VY LY IV LYOLY LYY .LOOYIALIOVY Y VOO LYYOOYYDLVLLLLOYOVYOLALLLLOOYY
LLTT JALOALYYIALOOYALYOYYOOLLIOLLIOALVLOVYOLYO YILYDOVIVILY LN LIOOVILLIOV YOV YOLVYVOVIOLY LLLLOYDYYALIALLLOVYD
8511 JOLOOLYYALLOVILYILIOILIOOLLYO LY LALVOLLY VYLV OLVIVOLYI YV LOOVOLLODV Y VY DO LYO VY VOOLY.LLLIOVYY YOLOJLLLOOLY
PLIT OALOALYVYOLIOVALYALIIALLOALIVOJLYLOLY DLV LY DL LY ALY LYY LOOYILL OOV Y VYOO LY DY YYDOLY LLLLOY YV YOLIALLLIOYD
09117 JALODLVYOLLIVILYILODALLIOLLYOALYLOLYDLLY VY LVDLVLVOLY LV LOOVOLLOO Y YV YOO L VOV VDO LY LLLLOVYYVOLIALLLOOVD
28TT JOLODIVVALIOVALYILIJILIOOALLYIILYLOLYOLLYYY LYALY LYOL YL VVILOOYILLOOVYYYOALY OYVYDOLYLLLLOYYYYOLIALLLOOYD
6911 DILLOLYYILOOALLOOLIOALLOALLYIAL Y IOVYALYYYOLYDOV.LYILY LY LLOOVOO L DOVVYVOOL Y YOO YYALY.LLLLOYOVYILIILYLOOVY
#9117 OILOALYVILODVLLOOLIOALLIOLLYIALYLOVYDLYYYOLY ALY LYY LY LLODALALOOV Y DALY YDOVYDLYLLLLOYOYYALIILY.LYDYY
SP1T DOLODLYYILOOYOOALLLOOLLIOLLYOIOVLOVYALY VY YLYDOYLYILY LY LLOOVOOLIOVY ¥ VDALY YOOW VAL Y.LLLLYVDVYILIOLLLOVYY
L3911 JALIOLYYOLOOVOOALLIOALLOALLVOOOYLOVYALYVYY L YOOV LYALY LY LLOOO0ALOOVI VY DD EVYDOY VDLV LLLIY YOV LOJLLIOVYY
SLTT JOLOOAIVOALIOYIOALLLIOLIOALIVDIOVLOVYDL YT LYDOVLYOLYLVLLOLYOOLOOV VY DOLVYDOVVOLV LLLLOVOVYIALIALLLOOVY
TLTT DOLLOLYYALOOYALYILIOALLODLLYOALYLY Y VAL VY VYL YOLYLOOLVLYLLOOYOLLOOY YO VOO LYV YOV VOLY.LLLLOVYYYYOOOLLLOOYD
T m.: Om.: 2.:“ ow:” cm- ovnﬁ onﬁﬁ aNﬂ.ﬂ o._,.ﬂ.n

0zt
ggaggﬁggé YOOV, é gggg Eﬁéi
.......... RIS R R - RERHcsRsati Biat Revs HIRd RSl Baplenssdt Bl B PRSTIURREA] -1 Ky HERINRowm il geir- KIow(INe B - 0f -]

0901

2801 JOVIALOVYLYOYOALYOOLVLLIVYYOLLLLYYALLLOOVYYIILLLYYYOLOOVOYYVIOALLLOYOLOLOLYLODTVVOALYIVYLIVILLIYYOYYY
6501 JOYALOYYLOOYDOLVOALYLIOVYYOLLLLYOVYV.LODVY YOI LLLOVYDLOD YOOI LLOVOOLLALY LOVOY VO L YOV YLLYILLLY Y YOVY
P01 LOOLLOVY.LVYDVDALYOALYIALOVYYOLLLLYIOYYLOOYY ¥OALLLOY YOLILYOYOD00 3 LLLYVOLIALALY.LOYON Y OAL YOV VI VA LLIN VOV Y
SP0T LALILOVY.LYOVOOLVOOLY.LLOYY YOLILLYDIV YLOVY YLOOLLLOVYILIOYOVLOVOILLYOVOLLYDLY.LODOY YOOL YOV LLYILLIVYOVYY
495017 LODOLVVVLYDVDOLYODLY.LLOYYVOLLLLVOO YLV Y VLIOL LLOVVALOOVIY LOYO DLLLOVILLYDLY LS00V YOO LVOVYLLYILLLYYOYYY
SLOT 1OD0LOVVLYOYDALYIALYLLIOYYYOLLLLYIOVY.LOVVYLOALLLOYYILIOVOV. égétgazggg
TL0T LIYOLYLYLYDYYOLYOOLYLLOVYVOLLLLYIOLALOI VY YO AL LLOVYALIOVOVOVIOALLLOVYLOL AL YL OOOYVORL YO VY LLY L LLOYONYY

zzzzz
JJJJJ

00000

1
xxxxx

HHHHH

~~~~~

wwwww



PCT/US98/00615

88

WO 98/30083

6PET LOLOOVYOVYOVIALIOALILONLYDLOLLLLY YYD LOLYDLLOOLLOOY VIOV VYV LLLY YOOI LONIO O LOOONLOOLYVALLVONOLILLY
PIET LOLODOVOVVDVLV.LOLLLOLOOLY.LLOALOOVOYDLAL YALLIYYOODYLLOOVVOVVOLLLYYYDOOLYYOOVILLOOY.LYDOOYYILLYOOOLILLY
PLET 1DLOALYYLYOVLYLOOLIILOALYOLALLYYYOVOLLLYON LOVIOOOVV LOOVOOVVILLLYYYDOOLYYOYOOLLIDALLOOLOVOLLVIOALILLY
BSET LOLODLVYLYOVIYLOALLALOOYYYLALLYYYOVILLLVOVLOYIOOOVY IOV YDYVOLLLY Y YOOLLYYOYLILYIOV.LLOOLYYOLLYOVYLALLY
PLET JOOOOLYYLIVDYIVIVILLOLOOYVOALOLLYOVOVOLALYOALIVLIDOVY.LOOVVOVYOLLLYYVOOLLYYOYLIOLYOOV.LLOALY YDOLLYOODLALLY
09€1 LOLOALVVLIVOYLY.LOOLLALODOVYV.LOLLYTOYDLLLYDVLO VLSO VY.LOOY VDOVYOLLLY YV OOLL VYOV IALYOOY LLODLYYOLLYOVVIDLLY
781 1OLOALYYLYOV.LYLOOLLALOOVYVLOLLYYYOYDLLLYOVIOYIODDOVYIOOVVOVYDLLIVYYOOLIY YOV IOLY OOV LIOALYYDLLYDYVIILLY
69€1 LOLYOOVYYYOVLYLIOOLLOLOOLY LIOLOVYYOVOLLLYDYLOAIOO00ALLOVY DY YALLLYYYDOLLYY.LOOOLLIOOY LLOLLYYOLLYOOVLOLLY

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

et
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

P9k ¥.LYLOOLLOLOALY LIALLYOVOVOLALYDLLOVLLOOVYLOOVYOY Y YLLLY YWODY.LYYOYOOLIOOYLLODLVYOLLYODOLILYY
SPET LOLODOWOVYOYLYLIOOILOLOALYDLALLLLYDVOLALYOLLOVLLOOVNLOOY YOV YVLLLYY YDOYILOYOYIILLOOV LLOOLYYILLYOOALALLY
(961 JOLOOOVIVYONLIVLOIILIALOALY LLOLOLLYOVOLLLVOLIOVLLOOVVLOOVYYV Y VL LIV YOVILOOO YOO LLOOVLLOOLOVOLLYOALIALLY
SLET LOLOOIYIVYDYLVIOOOLILOOLYOLOLLLIYOVALALYOLLOVLIOOVY DOV OVYV.LLL VY Y DY ALOVO VOO LLIOVLLODLVVALLYOYOLALLY
TLET LOLODLYV.LYDVIVLOALLALOOLYILOLLYYDIVOLLLYDALIVLIOOVYIOOVY OV YALLO YT YOOALY YO VI ALLOOALLODO OV ALLYO OOLILLY

mmmmm

OOOOO

~~~~~

nnnnn



PCT/US98/00615

89

WO 98/30083

b VAT®AS

1432 HZI™
85€71 &5 .oV a1 025 - 120
Lerty Z2s:owdr ozs - DOOVNNVDLVIVIOL HZO™
bLbl . 02 § - YOVALLLLISONYOVOOLYYVOAL o
2581 lithadd _SE.ovax pgs ~1LoN
ozt AS.qrax pgs - WO
9901 §5.0NQT P25 - 99N
BEYT 235 g3 @AS - Wle-—--moommeemoo oS Jzon
zept /1 oT 925 - Ao
zivt Of5:pN a3 pES = A---—mo-emmmmmeceooooneo azon
LIpt bz:w o1 v3s-~ oon
moS &2:0N 03 FFs = YLLIOLIOOOOLLYYOYLIVOALIL 291

vt T - WLLm e e vZon

2TONOT @35 ozst otet
IP9T —=DD¥WDLLIID- - - ~¥OYOODLYNVDLYOOALOVY VYD LYNNLY.LLLOOAIAL ~D0OVOVDALINLY - LLIVUNYVDIND - VOOLALLLIOVYVWALLD HZOT8
86€1T YOVODQLVYOVILVVOALOVYIYLLYDVOY.LLLOOALALYOOLY Y YOOLLYLY LIS DY YOV VO LLOV Y OALOAL LLY VY YU LLD ‘I
44 Bttt OALOOLLOYD- - === ==mmmmwe ¥D=-omemmmmmm e oo LYLVLLLOOVOYVOLLOYVYALOALLYYYOVYYLID Ao
6991 MNDOD -~ LIV YOLYOYIYDLLIOYL - - LOOODOVOYDALYLOIIL - - - ALY ~¥LLALODOL YLV LLLOOYOYVOLLOVYVALOLLIVYYYYYLLD rzon
13 LL--¥D- -39~ ~OVVYDOLLLALAL - - - ALY - VLODLOOOI VLY LLLOOYOVVYOLLOVYYALODLLLYYVYYYLLY 1290
0zpt LOYDOLYLO0OIN - - - ALY - VLLOLODOLYLV LLLODYOYVOLLOVYYILOOLLLYYYVYYLLD HZO™
9901 YYYVDLYDVOVOLLOOYL~-L1O03D0VIVOALYLO0OLI - = ~ 3LY - Y LLOLODALYLY.LLLODYOVVALLOYYYALOSLLLY Y Y YYD sz
LERT -=--YY---mee LVDOVOVIVLL- -2~ 1OWD- === - == =onon JVIALD- - - - -~ ALYVIOVLLEIVLLLE VOV VN LIOVVUL L LLYNYAYLL) Az
et ¥-¥LO¥-YDY- - e oo LYDYIVALL - LY LYDVDIOYOYLUOLLYLY LLLOVY DY VI LLY NN VDLOOLLLY VY VYS LD atum
[ £ S R e WWL---==emn OLYOYLYLLLODOLYIVIOLYYYDALLYLYLLLLY YOV YOLLOY CWALOALLLOYYYYOLL) aon
LIrt OLVIVOOLVYYOOLINAVLLLIVYDYYOLLIVYVALOOLLLOYYYVDLLY oo
SLPT E‘ﬁ<§é§5§§5‘<ﬁéé<ﬁ<§gég«htggggg. azom
LEPT ~==-¥DO-===vr=- DOYYYDALOOVDI -~ ==~~~ ===~ dND----LLO---~==- SLOVOVD- LV IYLIALIOVOOYDALOVYYILODOLLYVYYVVYLLY ¥zon
0051 o6rt 08yt oLyt 09T oSyt oyl ocrT 0zrl oTpT



PCT/US98/00615

WO 98/30083

90

Lot gmg%g«ﬁﬁuouﬁaﬁoggm---u--wﬁﬁgmogdogumzﬁgacmaxmagmg uta301d HZON
tet Eﬁuxﬂggzﬁmuéuﬁﬁvuugus&---u--xgogéﬂgxm%@gg ugaload ZoN
S6T eumazmqéxgg_ﬂzﬁ;:za%«xgé-igné%oﬁ._moﬁmm.rs:ﬁquﬁggﬁmagg uyajord HZOoM
68T Egwgﬁzﬁxmxuﬁﬂcauﬁxﬁﬁuxgﬁaauggﬂxégﬂmxoa%nmzﬁg_mxzmkﬂags ugajoxd PO
b6t vngézmmxw:oﬁmqﬁb_Hﬁmgoouzmcwmoxmumgaaoacguoﬁ._QSEEE SNYIVOH LIDAHSQUSLTIANIXA u230ad 120N
681 vaEm.ﬂzazmmxmxuﬁm.z:&Hﬁmquouzmﬁmﬁgmgonugmogmgﬁs?.:mzﬁdggaﬁnzmkg uyeload HZON
L6t EggcgoﬁgﬁHﬁﬁuouxmﬁmnﬁgmﬂaunogfcgmo%nz:mzﬁg_mnzmkg uja301d DZON
S6T Bgééﬁﬁuﬁmqgugﬂuuaamun-w-:Eﬁoﬁqmognﬂgﬁuggﬁaanzmhgg utezoxd 479N
£61 §§¢§E§§E§qguxﬁnﬂﬂﬁaa---w--égﬂmogadgﬁnng_a&mag ugaloxd 79N
€8T (IIOTYS TMDIMVIDRDING LLOVRINIVIdTO00MMATXIX INH T3 -~ -3~ - S1XA D0 I ROO0OE ITIOANT ISNVAASHASIAHEQUSLTIAANA ugsloid azom

(134 EugéégﬁbgnﬁmdaugBUHEm||'Muvwggacgnjganm§§m9§g ugajoxd 7o
661 QAHITYSTVODIMVIDNDINE IXOVHIN IVI4 T900NYATTEOT W13 - =-3 -~ S1ANIDD I 1SOVAVILTIONNT ISNVAASHHRLOADSTUSLTINNAAA U203 8791
961 ntqujéég—og&gnxnhqwouxzazanz:mmeﬁau»mnmmhoﬁﬁogagﬁrmgéaxwﬁgg uyajoad VZON
00z 06T 08t oLt 031 0ST 28 0f1 ozt 01T

G TS TRIMVODING LLORIN I VI TOOONHATQEOTHHTAd - - -3 - - SLIN SOVAYE I TIOANTI SNVIASHALIAHSQESITIANAA

W1 O ST U O, W T 1 R T TR A O
£5-26 UOEmm30H@gdoéugugwghggguOnS»gﬂmcn<mmgoggE§ |||||||| FIY uralozd HZON
Ts-18 xgthUHgageggU§g§025§>¢gutumgcggmh |||||||||||||||||| utgajo1d 129N
7.$- 00T SONdAdSTOIAIHNASIMAGGTI I TRINIDOASHV! mggmmzmagggonm~ﬁ§xa>>s§§w§§ utajoad NZOo
0568 OEJ&SUHEEESH\wgg||E§§§u§gngn4nm280u>>u>u INALDIXD - = === == ¥oug uyeload CZOM
& 4= ¥6 DXNIHASIOIXTIQAIXMAGQTI A LIINXOXIVE |m§z‘§g§_§m~3mﬂ<><gucumzcmuﬂ>>0>nu§8>>mu—3 SND ugeoad 1291
8 A - 68 OMNJIJS" 191G IIAADMAT 114 LANHNDXIVE - - AMAT INGYUYE LI A 1S FAOYAVDD IV IAN IO 1AADA T I SADDIUEAATN -~ ~ = =~ === U §o301d HZY Y

Zh-L6 uEm.Em._uEm._guozEQ=>.~b=e_8o<m--.._Em.zaégm~W§n§<oo~5mzcmu§>3:zum§§-ne~mu uyajoad oo
D4 - 001 ooz&mm..usﬂgmozaoqnégemgggoxmﬁzdgzaooHggcggggoﬁsuq urajoxd Jzond
_Sh-66 uozmbﬁﬂunﬂqoﬁozﬁﬁgabneﬁmungﬁﬁuﬁgsﬁwuﬁmuSéaoonimeumosﬂg%gfgu ufajoad 32oN

Ah -06 uozmmmﬂuuﬁanﬁgaﬂnHggagggnuﬁgnﬁmnﬂmxgﬁﬁﬁfﬁ ...... M --MYAT ufaj01d aZoN

EH-86 xozmmmﬂuuesgmozguaggé&ﬂaaénﬁmﬁﬁugﬁdéﬁ--x.Ez ugajoxd 2z
A - 00T ooE..E328.8335..~>~.Eﬁ=Qkﬁz§§_E§§Eﬁz—ca=a<~59§.=:,xm§><c>uaz!xﬁagz._zgﬁkc.:.zoua azon

/4 - 86 uozm\am._o»nz_oZnEEE.:b..Cc.--Q&ZE:UEEA_EBZEG—E§<8EEccmgﬁ:b_z&ccmkgzz_;rﬁu uta3ioad VoM

00T 06 08 oL 039 0s oy ot 0z ot

Q\\? &Emu%ﬁunu%sgégaﬁﬁ%!g&gﬂng«gangogﬁaggi--Eu !
.,,_W!ﬁﬁ_ﬁ”ﬁahﬁ_a__an___ﬁ%n.a__lm_a_"‘a_ml&mumﬂm”"mmmwl=lmmpﬁ=mw§__i.i”m““”a!lmnﬁﬁ_wlwl.wng -

Faval §a5



PCT/US98/00615

91

WO 98/30083

£8€ SOUIVIA TITONDIAAS LAX DEHIAAIANIXY ISHAOHH DI TIL DI DITAA I3 IHOHOLTS DODSHATHANIAIMOIH - -NOHNATSYHAASS JHD uTa301d HZOo
TLE SODISSI TId DTUHAS IADY DIEHROAAIG0S I8 DO S DI T DI TN DIA0d J3SASAIL IS ALYISANK - ~QNRIMOHH - -NOHNAT SYHEAIS XKD ufaloxd 12omy
26€ SODISIATIADIHARS IAYDDIED X300 DIISHAVITT DI T TING DIATHS A SHOXD I 1S DS SUSHI - NAAMY THOONDHNAT IS IDLIMNAL] ufajoaxd HZoTy
98 SOATISSATI AN DIAXS INDANTDIOXANTA LY ISHADHDITI TING ANI M DHISHONOL TS IIDIDSNS L - QNI dMISH -~ NOHNATSVIDIAIS I uta102d 2O
16€ SIT1SSATId AN DIAAS IADANTHO AL EA 35 1SHADI I DITI SING DI IDIA JISHONOL 1S IHDS A 1S ~-HNETIMAS A~ -NOHNATSVHDATSITH utajoxd 1294
98€ SITISSATId XN DIAXS INDACIID AINTd 3S IS HADHH DI IS IN DX IDIE FISHOAALIS IIDIDS X 1S ~-HNET IM3SA - -NOHNAT SVIIDAZSAIH uge301d HZoTd
$6€ SITISSATIZAH DIGAS IAQAIDLIOAINGL ASTISHADH DI IS ING DI KDId J0SHONDL IS IS A 1S - HNEIIMASA -~ NOHNAT SVHONIS A TH “ u 01d 929Ny

68€ SO041SATIIXBEAAS IAT DITHOD A0 AWISH OO DITI N ING DI TA9 ITTHSHILTS TONOSALA - ~-ONALIMAIH - ~NO INATSYIIAGS 1D utaload Jzormd

¢8€ SO041SdTId FEAAS INMTITHEE A400d AH TDIAOHR DI IL NG D304 SFSHSHALTS TLADSHIA - - ANSAMY TH - - NOHNI I SWITIAGS dHA U m u ad 3zon
186 SO0V TIdDIDIAAS INY DISHOAX 30 D ISHAOHH DI ILDId DA I3 THONALTS IROSHATHANIAdMOIH - - NDOHNAT SY0AAIS AHD utajoad azoty
68€ SODIVIATIADIDHAS IANDITHOA A IIOI DITSHADIBE DITIL DI DIIAAD I3 THONDLTS IIDDSHATHANIJIMOIH - ~-NDHNAT SYOAATS ARD ufajoad Hzon
16€ SOUAYIATIdOBDAXS LA DIEROEAIADE ATSHADHH DITII DI DA TITROAIL IS IIMOSHATINAAAMOH - -NOHNAT SYHAATS I ufa301d gzoTy
06€ SOOASSATIAAIVAAS IAT DITHEIAANDIA I 1S T DI SING DITALL DSHONIL IS TEDDISTHN - ~-NAOVHMTLL - ~-NSHNATSVHRANS A1 utajoad wzomd
ooy OQM Omn OFn Own omn bwn onm oNn o1t
mgm mﬂ%gggggéhbggggédé DE&E géwg
- SRR 2 A I Y O T O A O L Y R Sl i

$82 1ATINIAIBINDOAGONST T INLOATYI T DN THLHVIY TLAANAI DITOMO XM TTALY 1 Q4034 100 LILSHIITR INHAS LA AANI KA - - NIIT UTajord HzoTo
SLT IAIVUAIDOTIADOANGSI T TINIOATYE 1 2L IMLYVIY [LAANAS D TOMO AU I34Ld INIATd I 100N LI YSHLDINH INIOLLIAAND YA - - XX T ufa30xd qzond
€62 INIUATDIVIIOHACAST I'T INSETTTI T AN R VD TLLAADNINY TOMOAXATIELD 1QITId S IOOT LI ISOVIAND INGXSHDIAAHYT -~ 13T uyelexd NZon
687 TAIRINNTITDIADDIAHSOT T INLIY TR LONNTHNHY AN T LNV T I DINOMO AUATIA 1d 1Q4A33 IV T1A I SHIAZAD INIASIOLIATHANTIS O T :umuo.ua rzon

P62 IAIOHAATHHAADOIGAS O TINLIE THLLOIN THNY I LINYA T I DITOMORNTIIIA 1AIQ3d STV TH I SHIATAD INAAS THAATHANTAS O utaloxd 129
682 INIQUANTIIDIADYDTAASOS TINLIN AL TNV LIV T IDIIOMOAYHTIALY 1A 034 STV M ISHLIAQY INIAS INIATYANTISOT utajead HzoIY
L6T AIRIANTHIDINDDIAQSOSTINLAY THALALT THNE YIH LINVI IS DT IOMORUA' [A1.1d 1A 3T3d & IVO T3 ISALAFGD IHAXS ILINTUANTISOT « u ad oz

£62 TANUATAITOIAHADAAS AT TIRLHATII L AL IENYYOL LINAYAI THTOMOAYH T332 14 IATAEd 4 193¢ LIASHLDIMITNNAS L2 4AMdAA - -SDT u18301d 4701y

162 TAIVHATEMIAHASGASA T TINLOATYT I OLN I THVON T LXAYAI DT 1OMOR M T3 1d INIQId 41000 LIASHLDINK INHASLIAANIYA-~-SS T u u 1d 320

€82 TNIVHNTQRIOINHASNISO I TINVOATHE IQLT THNY VI T TLAANAI DI TOMOAXH TTZLS INITIJ S 100K LIASHULDIOE INIASLYAAVLYA - -NOT ufa30oaxd qzomy

162 INIVHATAHDIAHASNISD I TINIDATHA TOLNTUNGVA T TIAANAS DITOMOXYH A LD INIQIS IO TIASHLIIA INSASINIAV.LYA - ~NOL H1a302 2d Dz

€67 NIVUNTAIAIONNGSE ITINIDATHA I DINTSLHYAN LLAANQ S D IOMO X HH TTALA 1A 4034 I 1008 LALSRISTAL INHASIZIANAVA -~ NH T uje301d gLorid

PEL ‘IAINUA IUIHT TOUAUGATR T ILLE L DS LD LY LMD LARAWLT IE IOMOANA LELL T RUAELT A RXY £ LALGRIZEGT IMUASHALAONA L -~ NA L U 0302d vty
00t 06Z 08z 0LZ 09z omn owﬂ Omn omN o1z

S T T R M T S N M I R O o RN W) R




PCT/US98/00615

92

WO 98/30083

ogy
S9%
LIA 4
6Ly
(+1:14
(434
[1:34
LLy
1934
oLy
(44
189
6Ly

LS IAHHONDOW - DS T -MX TNDOHA LT IADOEX 4 THAS DI I TR DI INOAd S3XME I XSNY DU INT INS INDISSOABOMISOALTHIAYINL uFa3oad Kzom
GENONAQY IYS - YNDT A TZT TIA TN IASTR 1Y 1O AN I IO DO IND TVSd 1A 1 SSNVAS AT INLIND OS O TR ISOUH TN IAWTING uyeozd 71zomy
NORYD-~==sm o m o OAMHATAT DIA DD IASNI THTO0ORLITIAY TDI INDLLS 4 IMA T OSNY S TATINTINDT SSOABA-TSOOHTITIAWING ujeio1d ¥ZoT
ALISAND- - - - DXJUNA - SHATIT DIATDT INOHA TH ISHONL 1T TRIDDIIND1 LS A IMF INSNY 3S TATHN TINDT SSOQIAT ISDAHTITIANANL uta3ead 2o
He=o=- ==~ DI THNY - DHATIT DI LHDT NS THTO00A L ICT I DOT IND1 L5 4" IM3 1 DSHYAS IASHIN IIND1SSOQIWY ISOAIT I INYING uf2301d 1291y
 DXAJHNA- SHA'TEF DINTIONTASNA T IONON LI TIE DOHIND1LS d'IM3 INSNY ASTAT-A TIND 1 SSOA NI ISOAIN I IANANL ua30ad HZOM

3ALISAYD- - - ~DXAJHNA-DHATIT DI TIOT IAONA THIONONL TG T DOFINDT 154 M3 INSNYASTATHN T IND1 SSOUDRFISOXITTIFIANANL UF8301d 92018
OMAAQTONYI A THEE DA THDF IACDTE [EADAONL I T T DO IND I ASATTA T SSNY S TATHNAIND T SSOAINEIS O TITIAYTLY uye303d 470y

10- VEOI A 33 INA TN IAONI T IOAAY I TIF DT IND 1 1S3 IMI T OSHASS INTTNTRND I OS XA SHX ISOYH T IANTINT uya30ad 37974

WA-- - -QId- DAYNDI AJTI DINISYINO0A T HIOGD N IG T DO INYALS 4 TMA THSNY IS INTINSINDIS SOA BT ISOALTIF IAYING uga30ad azon
AYND1AITT DINISHINODE TN TOAY I IT T DO HALSd T I OSNYAS IATINS INDIOS QTS OLLTHIAY INL uge30ad Jzom

NG 3-DSYUOI XITFT DIAISHINDDG THIDIDIWITTTH DFNMNUALSd TMA THSNYASTTAT INSTIND T nmgméﬂgzg.SOUOuﬁ azom
IVONOYA~ == === ==+ ARBIX VT IHATIN IADNTTBADADIL KT T I DOT INOVLES I THI TVSOVAS IAT ING IND TSI LARAT IS OMIE HEAATINA :«OUOMQ veom

O.@v cmv c-hc cwv 0mv va am 14 cmv m.—_Fv

............ D - NGO LA LT DI INOT TASNA T TOASNRL 10 TTH DOT IND1LS 4 MA1 DSNVAS AT IN T IND1 SSO0IAT 1S OXAH TH IAN INL
B TR R O T R R A D R S s




PCT/US98/00615

WO 98/30083

891 OIOOWYD-=~--~ LALVLLEY IV VLOLLALYOYY.LY LOOYOOV LYDALLOLLYY LLLY LOVY VYV .LLVY Y LLOLYOVOOL- VLYY - - ~ - -~ = 1AL~ ~

LB DLODYYD=~~-~- LLLYLLIVVINYLLLLOLYOOVL - LOJLYOOV L YOO LLOLIOLVLLVL- - 0L - LIOLVLLLILYOO ~ LLOVY.LOYYYDLLLOLLOLLY
(44 B JOLYLLIVLIVVOLLLOOVOVVIVIVOO VOOV LYOLLIOLYALLLIOLY LYYV YLLYY - LIALYOVILLOV - LYY YYOLLLOLLOLAL
P61 DLOSYVALODOILLIVLLLLLIVIOLLLLOSLOLL -OLLLY - - V.LYOV.LLODOSOYONVYYILLYOOVYVOOALY VIS0 IOVOIVLLYDALLALIYIID
$31 DLODYYD- -~~~ LIIVLLLVVIVVLLLLOLYOOVL - LOAL YOOV LYOALLOLOALYLLY L - - L - LLOLY LLLLLYOO~ LIOVV.LY YYVDLLLOLLILLY
OLY =em-memememencas LVVLVVLLLLOLYOOVY L - LODLYOON IVOALLOLLOLYLIVIOL -1 - LLLLY LLLIVL YOOV LLOVY LYY YOLLLOLLOLLY
L8T DLOOYYD--=-- LLIYLLLVYIVYLLLLOLYOOWL - JODLYDOY LYOOLLIALLILYLL YL - -OL - LLLLYLLLOLYID - LLOVNY LYY VVYILLLOLLILOY
LE1 DLODVYD--~-~ LOLOOILYVLYYIALLOLYOYYLYLIODOV YDV IVOOLLOL ~ LY LLININLVYVVLLOV - LLOLVOVIOLYY - LYY YV LLLOLLOLIL
B8T DLOOVYD-=--- LLLVLLIOVIVYLLLLOLYOOYL - LODLYOOVLYOOLI OLLOL VALY LYODL - LLLIVILLIOLYOD - LLOYYL Y VY YOLLLOLLOLLY
981 OLODVYD----- LLIVLLIVYLYVALLLOLYIOVL - 10D LYOOV LYDOLLOLLOLYLIVL - ~OL- LLLIN LLIOLYOD - L.LOVYI VY YOLLLOLLOLLY
L8] DLODVYD----- LLLYLLLYVIVVLLLLOLYOOV.L - LODLYDOV LYOALLOLIOLYLLY.L - - OL - LLOLVLLLOLYID - LLOVYLOVY YDLLLOLLOLLY
LBT DLODYYD---=~ LLLYLLLY VLYV LLLLALYIOY L ~1OALY OOV LYOOLLALLALY.LLY.L - - DL~ LLLLVLLLOLYDO ~ L LOYV.LOY Y YA LLLALLALLY
0oz 061 081 0Lt 091 0ST op1 of 1 0z1 01T
DLOOVVD----~ LLINLLINIVVLLLLOIVOOVL - 102 LYDOVIVOOLIOLIOLYALVI - - 8L -L1LIV LLIOLVOS - LLSVYIVYYVALLLOLLALLY
R L e e e
£9-58 -LOLYOVDODOVY- - -~ WY~~~ ¥VIVVALLLLLLISIOLLIOV L IYDOVYLIOVLLOVL) - - = = =~ - LLLOVYOLLLVILLLYDOLYLOVIOVOVIOY - OV
™ 29 - L6 SLOLLYVYLIOVYOLLLYVALOVY LIV LLOLLLLIOOYLOOVY LIV Y - - 3L~ DOVVLLOVY Y IOV LLLYYVL YOV LOOL YOO LIOVOLOOOVOYOLOL
N S$9+-5( DLALOVYOD - OV YALLLY YLV L - = = v == == o= = m e e e e e e e e e e e m et mmom e e OVLLINYL-~~=~~ O~~~
A2~ 16 OLYVLLOLIDOVYIALINDD--YVOLIVLLVVILLYVYOOIOVOLY YWOALLOVIIALVALYOVYIVYYOILYILYOOND DYV VVOLLY YYOVIYVYYD - D
£ 2+ Pl DLILLVVVIOOVVOLLLYYALOVVLIVLLILLLLIOO VLDV LIV - - L1~ DOVVLLOVY Y LOVLLIVVVLYDY -~ =~ = =~ = e e mmom oo oo oo oo

2 9-96 ALALIVVYIOOYVILLLYOALOVY.LIVLIOLLLLLOOVIOOWYLLYY - ~ D1 - DOVYLLOVVYLOVLLLYVYLVON LODLYDOLLOVALOIIVOVIL)~
/9 L6 DOOLLYVYIOOVYALLLYYALOYVYLIVLIOLLLLIOOVIIOYYLLYY - - DLLI - DOVY LIOYY Y LOYLLLYYY.LYVOYOOALYDOLLOYDLO0IVOVILOL
@9+ §b YOOLOWWVL- D~V LLLYVYIVONYOL - =~ == == ===t cece e ecemecne—mccemceesccaeoonan ALVDALIOVOLOOIVOVILOL
4.5 = 96 ALILLYYYLOOVVILLLYYOLOVVLLYLIILLLLIOOVLO VY LLYY - ~ ALL~ D IVY LLOVVY LOV LLLYVY LYDVIOOLYDOLLOVOLODIVOVILO -

. B-5 = 96 DLOLLYVYLIOOVVOLLIVYOLOVVLIVLIOLLLLLIOOVIOOVY.LIVY - - OLLD - DOVVLLOYVVIOVLLLY VY LVOV.LOGLYDALLOVOLOOIVOVALD -

ZSs-L6 DPUEP<<<huc<<UPPP<<UFU<SPPEFFUHPFPBUU<BUU<4PP¢< -aL1D- UU<¢bku<<<HU¢PBH¢¢4&<ﬂ4&00&¢dﬁchb:UhUUU‘UtUzDH

.“Iﬂ = {6 OLOLLYVYIIOVYILLLYVALOVVYLLYLIALLILLIOV.LDD =D~ DOVVLIOYY YLOVLLLYY VLY OV.LONL VO LIOVALIIOVOVALAL

0s oy oc [¢14 om

001 06 08 oL cm
DT Y NSO WU U VU Uy ) VY MU WS S ——

\b\m £&— OIDLLVVVLIOVYALLLY VALY YLLVLLALLLLIJOVEOOVYLLYY - = QL) = JOVYLLOVVYLOVLLINVYY.LVOYLOOLY OO LLOVALIOIVDVILOL
e e e e e e aemem———— ] --IlIIIIIIIIll--IIl-I-lIHIIIIIIIIII-IIII--IIII

0zZ-510v
NZ-STIOV
1ZT-SToV¥
£T-S1o¥
Iz-SiovN
HZ-51D¥
O2Z-510¢
3Z-510¢
az-stov
JZT-SIO¥
aZ-SIoN
¥Z-S1O%

0Z-STOV
NZ-G1O¥¢
1Z-510¢
£T-s1oy
IZ-S10%¢
HZ-SION
0Z-S13¥
3T-61W
az-sIoyY
2T-51Y
8z-S1Iov
¥Z-SIov

NaIpas

LLryearary meegvrey



PCT/US98/00615

94

WO 98/30083

2:1% F¢F<P§E§Eﬁb§§gg¢it|02=§§PE§|F<§SES¢U¢U§¢FHE

£LE ------ w-uauwbpuﬁaa<ugap4¢nnn=nua¢u<u¢au<uaau¢u<---u<<aa¢ua<<sp<up<¢uop<-u4uoug:upupp<¢u<u<u<sasra<<<
LOE INININDODLIOLIALY INOYLIN VIOV LLOVYRLOY LIVALLOVOVOVLONLLIN DNV LLOYYOL - LOVODLYVALOLLVEIVOVOVULALLV Y
Z8E ==mmme-- uauurrurra<u<ba<<pum=puz<u<u<su4uepu<u<---u<<ee<ua<¢¢aaue4<owa<-ucwoa<4<aora<<uxo:o<<a¢upz<<
6L ~mmmme-- DL9SLISLLLYOY LLY YLD LLOVYOY VY.L OVALLOVOY -~ ~ONVLLYOLY Y ¥LNOLNY DALY -DVDDLYV VL ALLYOYDYDNVLYLLYY
THE -------- D199LIALLLVOVLIYYIOOLL SVYOYIYIOVILLOVON - - DV YLLYILVYVLNOLYYDOLY -OVODL YV LLOLLYVDYOVOVNLYLLYYY
9LE ===-—=—- ALOALIALLIVOVLLYY 0L OV Y.IOYDLLOVOV -~ - OVWLLYILYOVLYILYVOOLY -OYIOLVVLIOLLYVOVLYOVVLVLLYVY
ote k<a<a<uourruragrra<u<&a<¢au«eau¢<urh<a<<ura<<04---u<<pa<ue<<sa<ap4<pueu<u<uoa<¢uoure<<w<u¢u¢<a<np4<<
GLE ===me==n OLoLLALLIYIVLINYIOOLLOVVONOY L SYALLOYON -~ ~ONYLINOLYYVLYALYYOOLO-DVDOLY Y LLOLLYYDVONINY LULL VY
PLE ~m=-omm- OLoSLIALLINOVLINVIONLIOVYONYYIODLIONIY - - DYV LIVALYYVLVALYYOOLY - YO0 YV LALLYYOVONDYYLYLLYTY
ELE —mmmmmm- OIS LIALLINOVLINYLOALLOOVONONIOYALLONOY - -~ DNV LLYALYYLYOLNYOOLY - OVDOONYLLALLVIVOVOVULVLLYNY
GLE =m=mmm-- B LoBLIALLIVOYLLVYIDALLOVVON Y LOVILLOYOY - -~ YV LLYDLY YW LVILYYOOLY - DY DALYV YLOLLYYOYDVIN VL VLLYYY
009 06¢ 08¢ oLe 09¢ 0s¢ oe ote oze o€
........ AL LI LIIOB IO TVo V¥ I OVILIONON - -~ OVVAINOLYVVIVOLNVEOLY -OWDALNV.LIOLIVVOVOVDVLIVALYVY

%%‘%

892 <UUP¢<<UFHUPPUh¢<U<<<<Uﬁ¢¢<UBUU<hh¢<FF44<<<4hbUDFhU&<<<UDbbF<Uk<<UPPH<<U<<PFDFHw¢<FUBFU<ﬁU<¢UUP<U¢<<
P82 VOOLVIVALLLLYOOYYAVYYYILYYYLIONLYY -~ lgégggggigﬁbéag
:1+14 40094<<UFFFHF¢B<<|||4<UP‘¢¢490009||||k4¢¢¢¢UPHUPhhDbtttUQh5h‘UF<OFFPH<¢U<UFFDPFF&<FBBFPU¢U<¢UU AAAAAA
€6 4UDB<‘<Uﬁkb9<00<<b¢¢¢¢0ﬁ<<<<hu04B.¢4¢¢¢d¢¢¢DPhBFFhDhU¢4UDbFB4UP‘UDEFHB¢UOQFhDhVH<§FFFFF<kU<¢UUB‘U&&‘

€9 AUUF<<¢U?FFH<UU¢<9¢<4¢Uh¢¢¢¢hbu<hn4‘44&‘444DPPDFhhQhu¢4UDFFh4Uh¢UDhhbhtUOOthFUO‘hthhh<ﬁU4‘00&40&44

0Z-STO¥
NT-STOV¥
12T-S10¢
£2-STOV
IZ-510¢
HZ-STD¥
oZ-S1o¥
az-s1ov
az-sidv¥
2Z-§10V¥
az-510¢
\Z-S10¥

0Z-§10V¥
NZ-STOV
TZ-STON
rz-510¥
1Z-612¢
HZ-§TOV
92-§1o¢
az-§1o¥
az-s1ov

! JT-STo¢

az-51ov
¥Z-SIovY



PCT/US98/00615

95

WO 98/30083

615 DLLYVDVDVILOVVOWVVOLLOYOY-~-~- - OYLYOVOLLLALOLLOOYALLOVDOVOOLY.LOVYOVDALLOVYILOVYYLO0DLIO VWOV VL YLLLLIOLD 0z-S10¥
LSS gé<85§6§§6¢&§§§§5§253&§-llui&gb.—b NZ-S10¥
680 OLLYYOYOVLOVYONID--~-~~~ VYDYDOLYOVOLLLOLOALOOYYDLOVOOVYOL VIOV YOV YDLLOVLLIOVYYLYOOL) - - ~OYYLYOLLLLOLD Al tel )
996 DLLYVOYDYLOYYONYIILOVOYDLOVDYOVIVOVALLLOLODLOOYDOLOVDOVYVLLOVOYOVVDLLYLY.LIOY VYOOI - -~ OYYIYOLLLLOLY £T-510¢
9£s OLLYYDYOVLOY YOI LOVOVILOVOVOY.LYOVILLLOLODLOOVDALOYOOVYALLOYDYOVYDLLOY Y LLOVYYLVIAL) - = = DYULYOLLLLALY I2-G10%
075 DLLYVDVOYLOVYIVVOOLIY - - - - - -OYDVLYOVOLLLOLSOLOOYOOLOVDOVVYIVIOVYOV VDLV YVIOVYYIVIALD- = =OVVLIYOLLLIJLD HZ-STO¥
09s OLLYYDVOYLOVYOYYOOLOVOYOLOOOYOYIVOVILLIOLOALOOYOALOYDOVYYLLOVOVOVYOLLY VY LIOVYYLYIDLD - - =OVYLYOLLLLOLO 0Z-S10¥
216 DLLYYDYOVLOVYINIID - - - - ~ - LOYOYDYLYYYDLLIALOLLOOYOALOVIDOVN LY LYY YOV OALLYVOLLOVOLOJDLD - ~ =OWVYLDJLLLIDLD Jz-610¥
838 OLLYVOVOVIOLYOYVOOLOVOVOLOYDYDYIVOYDLLLOLOALOOYIOLOVDOVVOLY LIV YV YDOLLY YV LIOVYYLYIOLY -~ ~OWNIVILLLLOLO az-siov
8sSs Eggggégéatkﬁgég<gihgaténllvﬁkE oT~5TON
LSS OLLYVOVOV IOV VOVYIOLOVIVOLOVOVDYIVOVOLLLOLOOLOOYIOLOYDOVVRLLOVOVOVYOLLOVY LDV VLYIILO - - - OV YL VILLLIOLY 4z-S10¥

¥Z-S10¥

amm Eggub353%564?6%%@35%?4&48388o..| Uﬁkg‘u
003 065 5 0LS 09s 0SS [} 24 0fS 0zs 01s

L it 1 1 1 . . p . ~
DLLVVOVOVILOVIOYVOALOVOVILOVO VOV LVOVILLIAL OO LSOVOALOVOOVVOLLIYDVOVVIALLY VYLLOVY VLY OAL) - = - OVVIYOLLLLALY)

éi

660 VOVIVALALALOOLYOVILLVL- - - ALIOLY - = ~¥LILLL~ - - YLOVLYDLOYOLOYYOYYOV] LYYVOLOVYDOVOVOLOLLLLYLYOIOVOVOVLOLY T-S10¥
097 YOOLVALALOLIALYIOD~ = ~LLYLOLLY = = ~ LVYVOLLLVLO -~ ~¥DOOLIVOOOYVIN VOV LLYOVIVOY Y YOVOVOLYLOLLYVVOLLVOVOOL-~ = NZ-S10¥
86€ DOVINALALOLIALYIOD- = ~LIYOOLLOL- -~ VWLALLLY.IV -~ - Y00 LIVALY Y YOO LLYO VOVOV T OOVOVOLOLILLY L VR LOVOVOYOOLY et adtel ]
690 VODLYILILALIOLYIID- == LILYIOLLOL-~ ~YYLALLIVYLO - =~ ¥OVDLIVIIOV YDV VOYLLYD YOVO Y VYOV DVILVIOLLYVYDLLYDYOOL-= - Z-S1IOV
660 VDOLYOLILOLIOLYIID- - ~LIVIALL) - - ~IVNVALLIYLO- - - ¥O0ALOYIOTY YOV VOV LLYOYOY DY YWOVOYALYLILLYYVILLYOVOOL -~ = I2-S10¥
620 VOOLYDLIALDLOOIYIOILL- - ~Y1OLLD- ~ ~IWYIDLLIYLIO-~ - ¥OOALIVIDOYYIVVOV LI VOYOVOY VVOVDVOLYLOLLVYVDLLYOYOOL- - - HZ-S1oV
€97 VDOALYALILOLIDLYIOD- = ~LLYLOLLY - - ~INYLILLIV.LO - ~ - ¥ OVRLOVD OOV VOV YOV LLYOYOYDY Y YOVDVALVLALLY Y YALLYOYODL ~ =~ O¢-SI0¥
19 YOVLYOLALOYIIALYOID -~ ~LOVODLLOL- -~ WYLALLIVLO - =~ ¥LOALIVILOVYOVYOY LLVIVIVOY VOOYOVALALOLOVLVILOVYOYOALALD 3T-S1N
149 ¥2OLVALALOLIALYIOALLYLIVIOLLOLVOLYYIALLLY LY YIOV.LYOLOVALOY VDY YOY.LLYOVIVO Y Y OVIV ALY LOLLY VYDLLVOYOOL - - = az-s1ov
199 YOOLVALALOLIALYIOO- == LLVIOLL- -~ 2L¥VVALLLYLO - - ~¥IOALOVIOON YOV Y LLVOVIVOVYYOVOVOLY LA LLYYYOLLYOVOOL -~ - 2Z-51¢
09F YOOLYALALOLOALNIOD -~ - LIVIALL - - - NVVALLLYLD - - - VOO LIVOIOV YOV YOV LLYOVOVOVYYIVOVOLVIALLYY YOLIYIVODL - -~ az-s1av
Z9b YOOALVILALALOALYDDD -~ -LLVLALLO ~ - - LYVIALLLYLD- - ~¥OVELOVIOOYYOVYOY LLYOVIVON VYDYDVOLYLOLLYVYOLLYOYDOL- -2 ¥Z-510V
00s (o134 oy o*.v owv o.mv opp OEY (144 o~v

't I Il A L
VOOLVOLALOLIOLYO00 ~ < ~ LINIOLLO - ~ -V VIALLIVIOD -~ ~ ¥O0ALOIOOVYDY VOV LLYO YOV DYV YO YOVOLYLOLLYYYILLYOVOOL~ ==
e . e ] A S SR TR TR TR TR EERER T




PCT/US98/00615

uuuuuuu
nnnnnnn
uuuuuuu
:::::::
uuuuuuu
mmmmmmm

anananan
‘‘‘‘‘‘‘

g<§g§¢uggﬁa‘.ﬁ.ﬁhﬁng<k<ﬁ§§§<k<§gggggagkﬁu49545520

699
1589 gggé‘uagdhgtggégdggtbnol:k‘ublluﬂ‘ugazh‘uuggis -
V- = ==m=l¥1]--0DOVOVYOUVOOUVINDOVILOVVONVLD  TT-51JY¥

VOOLVIOLYIIOVOLYOVYOVDALVIVVLYIVIOL LLLYYOOYIOLIONVILILLD!

% %égg<§§§§§g<hthull|gnug3§¢bgggﬁs BBBBBBB
¢8§hﬁgé¢u¢6<§<§§§g§ A A% 1010--DOVOVYOVVIONNLYIOVALOVONYLD  XZ-STOV

$1s ggé‘uggdkggﬁcgigg === LD -~ LYON VOV VOOV VLVODVOLIYNOYNLD
143] gggggﬂkﬁigé‘ggcgb‘b‘huo||h<hb|b863§<<b5gg<¢.~b uuuuuuu
009 gggéé‘%‘tgggggtat cemend~e---DVDOVVOYVILOVIVOVYOLOVYOVYLD  32-510¢
299 3226263849%425%%4&‘80|;-b<hbn|§§<<&<¢ug<¢u¢<.—b DDDDDDD
TS9 gggggg‘kﬁé‘é§gagk<hl|||h¢.nbn ~DOVDVVONVOOWYLVVOVILOWWOWULD  DZ-STIO0V
159 gggg<b§§§§‘§<hol|lb§ut§<§‘gg“hb aaaaaaa
vZ-STo¥

€S9 §E§§<F&§E§E<§‘54hn =—eeIVLD~ ugg:u“uoggis.
9

opr . o os o8 o o B ops

WO 98/30083



PCT/US98/00615

WO 98/30083

97

€3¢
8LL
669
P8L
L
8EL
18L
1L
88L
e
e
6LL

# 9+ eoovatarsovaLLLinLvoveL

\.n uu - DYALALIOYOLLLLOLLOVLOVY.L

7 9+ SDILALIOYILLLLOLLIVIOVYL
19 ~ VOOOVALALIOVALLLIOLLIVIONYL
09 ~ NDSOVALALOOVALLLIALIOVIONYY,
5.5 - DOOVOLALOOYILLLIALLOVIOOVL
2.$ - SOOVDLALIOVI-LLISLLOVIOOVL
2 3 - DOOVALOLOOVILLLIOLLOVISVYL

9.9 » DOOVALILIOVOLLLLOLLIYIOVYL

o ..o

tON g1 93s

0Z-S1oVY
NZ-S1OV
1Z-STOV
re-510¢
IZ-S1o%
HZ-S10¢
Oz-SIOV
ag-51ov¢
az-stov
Ooz~§10V
gZ-§10V¢
NZ-STOV



n
141

281
351
421

WO 98/30083
98

SE® ID NOEP

RIG3 (real RIG3)
[Strand)

AATGGCAAAA GAKGTCGGAG CAAGAGCTAA GTTAGAGCAT CTATTTGACG TCATTATCAT GGTAGATGTC

AC CCAACAAGAAR CACAATTCAA AGTAGTATTT CAGAACAGTT GGGATTAAAA CTGCAAGAAG
AGAGCTTGTT GGTAAGAGCA GCTAGGGTAA GTGCGAGGTT AAAAATGCTT ACAAGGGTGC TGGTGATATT
AGACGATATA TGGTCAAGGC TTGACATGGA GGAACTIGGG ATTCCCTTTG GATCAGATAG ACAACACCAC
GGCTGCAAAA TCTTGTTGAC TTCAAGAAGT ATTAGTGCTT GTAACCAGAT GAGAGCTGAT AGAATCTITA
AAATACGAGA AATGCCACTG AATGAAGCAT GGCITCTTTT CGAAAGAACA GCTAAAAAAG CTCCGAATCT
GCATCAAGTA GCAAGAGATA TUGTGGAGGA GTGTGGTGGE C
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GAATTCGGTG
GCTGCTTICT
ATTTGTGATG
ATAGGTTACA

ATTAATTGCA

CTITATGCTGG

99

- Rrad

SER IO W69

TTGGTAAGAC AACTCTTGCC TCTTCIGTTT ATGATGAAAT CTCTAGCAAG TTTGATGGTT

ARAAATATCT GGGAGGAATC AAGTAATAAA GACGGTATAG AARGATTGCA AGAAAAAATC °

TTTTGAAACA AGAGCAAGTG GGOGTAGGGA GAGTTGAAGA AGGAAAGOGS ATGATARAGG
ACATAGAAAG GTATTGATTG TGCTTGATGA TGTCGACAAC GTTGAGCAGC TAGCTAGAAC
ATCACATGAT TGGTTTGGTG AAGGTAGCCG CATAATAATC ACAACTAGAG ATGAACATGT
CACAAAGTAG ATGTGATACA CAATATAAGC TTGTTARACA ACGATGAAGC TATGCATCTC
ARGCACCACG GGGTCACAAA CGTATACAAG ATTATGAGCA ACTTTTAARA CATGTGGTTT
TGGGCTITCCA CTAGCACTGT CGAC
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ATCGTAACCS

TGCCACATNT
TTTATTGAGT
CATATAATAT
TTTATTTATA
AAARTTTAAT
CCCACCATTA
ARTATTTCCA
GATAATARAT
TCAGCGATCH
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Further Characterization of RG2 Family Members:

Further sequencing of cloned RG2 polynucleotide sequences, as discussed
above, identified additional RG2 species, listed below. Additionally, further sequencing of
the 5° sections of RG2 sequences listed above resulted in modified and/or new sequence
information, also listed below. The AC15 sequences found in the 3' sections of RG2
familv have not changed.

Listed below are: four full length species, RG2A, RG2B, RG2C and RG2S;
two near complete, but with a gap in the largest intron, RG2D and RG2J; three nearly
complete RG2 gene sequences, RG2K, RG2N, and RG20. The deduced translation
products (polypeptides) encoded by these RG2 species are listed below. The
polynucleotide sequences do not contain any gaps (as with some of the polynucleotide
sequences), because all of the gaps in the sequences are in introns, i.e., there are no gaps
in exon, or coding, sequences.

They include: an RG2A polynucleotide sequence (SEQ ID NO:87) and its
deduced polypeptide sequence (SEQ ID NO:88); an RG2B polynucleotide sequence (SEQ
ID NO:89) and its deduced polypeptide sequence (SEQ ID NO:90); an RG2C
polynucleotide sequence (SEQ ID NO:91) and its deduced polypeptide sequence (SEQ ID
NO:92); an RG2D polynucleotide sequence (SEQ ID NO:93) and (SEQ ID NO:94), and its
deduced polypeptide sequence (SEQ ID NO:95); an RG2E polynucleotide sequence (SEQ
ID N0O:96) and its deduced polypeptide sequence (SEQ ID NO:97); an RG2F
polynucleotide sequence (SEQ ID NO:98) and its deduced polypeptide sequence (SEQ ID
NO:99); an RG2G polynucleotide sequence (SEQ ID NO:100) and its deduced polypeptide
sequence (SEQ ID NO:101); an RG2H polynucleotide sequence (SEQ ID NO:102) and its
deduced polypeptide sequence (SEQ ID NO:103); an RG2I polynucleotide sequence (SEQ
ID NO:104) and its deduced polypeptide sequence (SEQ ID NO:105); an RG2J
polynucleotide sequence (SEQ ID NO:106) and (SEQ ID NO:107), and its deduced
polypeptide sequence (SEQ ID NO:108); an RG2K polynucleotide sequence (SEQ ID
NO:109) and (SEQ ID NO:110), and its deduced polypeptide sequence (SEQ ID NO:111);
an RG2L polynucleotide sequence (SEQ ID NO:112) and its deduced polypeptide sequence
(SEQ ID NO:113); an RG2M polynucleotide sequence (SEQ ID NO:114) and its deduced
polvpeptide sequence (SEQ ID NO:115); an RG2N polynucleotide sequence (SEQ ID
NO:116) and its deduced polypeptide sequence (SEQ ID NO:117); an RG20
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polynucleotide sequence (SEQ ID NO:IIS) and its deduced polypeptide sequence (SEQ ID -
NO:119); an RG2P polynucleotide sequence (SEQ ID NO:120) and its deduced
polypeptide sequence (SEQ ID NO:121); an RG2Q polynucleotide sequence (SEQ ID
NO:122) and its deduced polypeptide sequence (SEQ ID NO:123); RG2S polynucleotide
sequence (SEQ ID NO:124) and its deduced polypeptide sequence (SEQ ID NO:125); an
RG2T polynucleotide sequence (SEQ ID NO:126) and its deduced polypeptide sequence
(SEQ ID NO:127); an RG2U polynucleotide sequence (SEQ ID NO:128) and its deduced
polypeptide sequence (SEQ ID NO:129); and RG2V polynucleotide sequence (SEQ ID
NO:130) and its deduced polypeptide sequence (SEQ ID NO: 131); and, an RG2W

polynucleotide sequence (SEQ ID NO:132) and its deduced polypeptide sequence (SEQ ID
NO:133).

Characterization of New RG Family Groups and RG Species:

Further BAC insert characterization and sequencing, as discussed above,
identified new RG polynucleotide sequences. The new sequences were characterized as
belonging to new RG families; designated RGS5 and RG7. These RG polynucleotides
sequences, and their predicted translation products (the polypeptides which are encoded by
these sequences) are summarized and listed below.

Identified and listed below is an RG5 family member, designated as the RG5
polynucleotide sequence set forth in SEQ ID NO:134, and its deduced polypeptide
sequence (SEQ ID NO:135). This sequence contains an NBS region sequence.

Also identified and listed below is an RG7 family member, designated as the
RG7 polynucleotide sequence set forth in SEQ ID NO:136. No deduced polypeptide

sequence is given for the new RG7 family member as this sequence appears 1o be a

pseudogene.

RG2A polynucleotide sequence (SEQ ID NO:87)

AAAGTTCATATCCAAGCTTGCCCTCCAACTCTAGCTCCTTCAATGGCACC

TCCTTCTCTTCAAAAGCACACAAGAACACTTTCAAGCTCAACCACACTCA
CACAAGCTCTAGAACGAGGGTTAGGGCACATTTAGGGTTTTGCTCTCTGG
AAATGGTGTCTAAAAGTGAGGCCATAATGTTCCTTATATAAGGCTCACTC
CCACAATTAGGCTTTCAATCTGAACGTANTACGCCCAGTGTACACTATGG
TACGCCCAACGTACTCGGTAGTCTCCGCGTCAANAATACACTCATGAGTA
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CGCGCAACGTACTTTCCCTTACGCCCAGCGTACTCAAAAGCCAAACATTC
TTTTCAAGGACTAATTTTGACAACTTGAGGAAAGAAAAGGATCAAAGANA
TATACTTGAATTCCGGGATGTTACAATGAAGTTGANACCTTGGCTAAAAA
ATTAAATTGGTTGTGGAAGCCGTTGGCTGAGCAAGCAACAAGGGTAAAAT
TCGTAATCTACAAATGGTGTTATTTTCTATTTCTTCTTATTATTTTACTT
GATTTACGGGTAGTTTTTTTTTCTTACAAAAAATATTAAAGTTGATAAAG
TATAGCCACTAAAATTGACTTTTTCCAAAACATAATGTCAAATGGTGCGT
ATATGTATCATGTTGTATTANATAATGAATATGATGATNCTGTTCTATTT
AANCCGAAAAAATTATCTAATGATTTTATATTGGAAAACAAAGTTGTGAT
TTTTNGCATAATATAATCAAATCCNCTTTTGTNTGGGAGGTGGATAAATG
TGGTAAATTTANAACAAGTGTTTTNACNTTGAAGGGTNTGGAAAGGTTGA
AAAAAGTTAAAATGATAAAATGTTTACACAAATGTTGTATCCGACTGAAT
ATNATGTTTAAGGATNATTGTATTAAATTGTTGATATATAGTAAGCATAA
ATATTTAGAATTGTGACTTAAATTTATAAGTTATNCNAACTGGATTGAAA
CATTTTTGATATANATTAGGAATGAAAATGAGCAACCCTAACATACTTAT
CTTTGGTAGTTTGGTTATTATATTTTTATTANAATATAGAANCATCCCTT
TATTTTAAACCCATATTGTGGACGGACTTGAATAAATGGGAAAAATGTAC
CTTGCTATTTAGCACAAAAAAATTATAAAAATGTACATTGCTATTTAGCA
CAAACAAAAAAAAAAAACTTATCCTTTTTGCATTAGGTCACAAAGAAATA
TAAAATGGGAAATGTGTTGCTATTTAATGCACTAAAAGAAACTATTTTGC
CTTTATTAAACCGGGTAAACCAATAGAAAAATGGAAGTACATTGTCATTT
AGCATGAAAAAAAATAACTTTCCATTTTTTGCATCCGGTCACAATAATAG
AAAAATGAAAGTACGTTGCTATTTAGCGAAACTAACTTCCTTTTTTCTTT
TTGGCATCGTATCATAAAATATAGACTAAAATACGTTAGTTTTACATTTT
TAATACATTGAAATGTCTAATCCACATGTTATTCTATAAAAAGGGAAATG
TAATTTACTTATTCTTTGATTCTTTGGCTTCTTTTTAGTACCCAAAACAT
CCCTCTATCCATCTATTCCAACTAAAATAATGAAAACTATATTCCTTCCA
TTGTAGGGATGTTATAAATTTTGTAATTGTTTTTATGCAAAAAAGTGTTT
TTTGTTAACTAGATTAACGAGATTCATTTTTCAGCATTTTAGGAGAAGTT
CATCCATCTTTTGGATATGAAGTGCAAGCCAAGTTCTTTAACATGGAATA
TGAGGTCCCTATATGCTCAAAAAATAGCAAATGAGAAATTTTTTAAATTG
GATCCCCATAAAAGAAAATTTGTTAATGGTTGTTTTAATATTGGTCAATG
TGTCCACCGGATGAGCATAATACTAGTTTATAAGGGGTAAAGGTGGGTTT
GGTGGGCCCATTTATCTTTATTATTTCTAAAAGTCAGAATTAAGTAAAAA
AAATTATAAGATAAATACCATAAGGATAAAAAATCATTTTATTTGGACCA
AAGACCAAAGTTGTTAAGGGGCTGTTTGTTTTTTTTGTGAAGAGCTGTGC
AACCACTTTTGTCTGCGCCGCACAGACAACGTGCAGACATATGCCCTCGC
AGAGTGTTTGTTTTTTGAAAGTGCGCAGACCAAAAAAACGTCTGCGCGAG
GTCATCCTGGCGCATATATGTGTCACTGTCTTCAAAGGTCTTCAGACCTC
ATTTTAACCAAAAAAAAAAAAGACCACCGGTTITTTTTTTTTTTTTTINTTC
TTTCTCTTGTAGCTGAAAATGCATTTTTAATCTTITATGACATGAAATTAA
GTTTGAAAAATTAATTTATTTCAACAGCTGTAGACGTTAAAAACAAACAG
TCTTCTTGTTGCAGACTGTGGACATTTGGTCCACCTCTTCTACCGCAGAG
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ACTTGCAGATGTGGTCCGCAGACTGCAGACATTTTGGCTTCAAATAAACA
AACATCACCTAATTTGACTACACCACACGGACCTCCAATGTAACAAAAAA
AAGGTTGAAACAAAGTTGCCTATTTCTCCATATCCAGGGGCCATTTATGT
AAGAGTTATCTAAATTTTAGTTCGGTAGATCAGTTCTCACATTTTAACCG
GGTAAAGTGTATGTGTGTACGCGCGCACCTGAAAGGTTTGAANGTAACTT
CCAAACTGAANCAANAATCGATATGAAGTATCAAGTTAGAGGTTCAATTG
GTGAAGGAATCAGCTGGAGGTTGGGGAATCGAGCTTCCACTATTAAGGTA
AAATCCATAACCCTAAATGTTGGTACGCTCATATATCAAATTGCGTGTTT
TGTTGAATGAAAAAAGCATGCTCAAAAAACCAGTGTAAGGCACGGTATAT
GACATATTTATAGTTACTGATAACAAATTATGATAATTTTGGGTTTACGT
AAGTTAGGATTCGTACTTCAACCAAATGTAATAGTTTTTGTGAGTCTATC
TATGTATTTGGGGAATCACATTAGCAACGGGATTGTACTAGTAATTCGAA
AAAGTCTTTITAAATAATTTTTCTGTTTATAATTTATGAATAGTTTTAGCG
ACATCTAATATTAAATAGAATGTATCTGATATTGAATTAATGTCCTTAAT
GTGAACATAGACCTTTTCCATTTACTAATGCCTAATTATTAGTTTCTAAT
CAATAAATTTTAATTTCTGTTTTATGCTTCTAAGACAATAAAAATCCATG
ATTTACCTTTAAATATTAACAAAAATGACCATAAATAAATAAAAAATTAG
GATACCAAACCCCCCCGCCATGCCCAATGTCTAAATATTCTTGATGCTTT
TGCTTTTCCCTCTTTTCCTTGTTAGTCTATTATTCTGGAGAGTTTGAGAG
AGTTTCATACAAGAAAATTTCAAGAAGAAAGCAAAGGTCCAGGTATTCTC
TTTTCTTAATTATGTATTAACTTACAAGCATTTTTTACACGATCCATGGT
TTTTTGTGTATGTTTTTCAAATTGAAACTAGATTGGGACTTTTGCCCTTG
ATGATTCATAAGATATTGCATGGAGTTGAGATTGTGTAAGAAAAGTGGTG
AATAGAAAGAGCAAGTGAATCCAGATATAGTATTGGTAATATATGATGAT
GAGATAGAGATATGTTAAAACTGGCTAGAAAATTGTTTTAATTTGAAATT
TAGGTTGTTGAATTTGAAAGATACCAAGCTAATAACTAATTAGTTATGCT
AAATAGTTATAAAGAACAACAAACTCGTAGTTTTTTTITCATGATTTTCA
ACCTCTTCGTACCAAACTAAATTATAACAAAATTGAATATCATTCTCTGC
AATCAATTTTAACTTTTGTTATTATCATCATGTCTAAAATTGCCACAAGT
TTATTTTCATAGTCATATTGGATTATGAAAGGACTATTTTTACCAATTAC
ATCTTTACTTTATGGCCAAAGCTAATACAATCCGACTAAACTAAAGGATT
CTAGGATGCATATAGTTTGCTCCCCGATTATAGATTTCTATCTAATTTGT
CTATTGTACTAATTTAGGTGCCACCACAAGTAAATTCCTGAAATGGATGT
CGTTAATGCCATTCTTAAACCAGTTGTCGAGACTCTCATGGTACCCGTTA
AGAAACACATAGGGTACCTCATTTCCTGCAGGCAATATATGAGGGAAATG
GGTATCAAAATGAGGGGATTGAATGCTACAAGACTTGGTGTCGAAGAGCA
CGTGAACCGGAACATAAGCAACCAGCTTGAGGTTCCAGCCCAAGTCAGGG
GTTGGTTTGAAGAAGTAGGAAAGATCAATGCAAAAGTGGAAAATTTCCCT
AGCGATGTTGGCAGTTGTTTCAATCTTAAGGTTAGACACGGGGTCGGAAA
GAGAGCCTCCAAGATAATTGAGGACATCGACAGTGTCATGAGAGAACACT
CTATCATCATTTGGAATGATCATTCCATTCCTTTAGGAAGAATTGATTCC
ACGAAAGCATCCACCTCAATACCATCAACCGATCATCATGATGAGTTCCA
GTCAAGAGAGCAAACTTTCACAGAAGCACTAAACGCACTCGATCCTAACC
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ACAAATCCCACATGATAGCCTTATGGGGAATGGGCGGAGTGGGGAAGACG

. ACAATGATGCATCGGCTCAAAAAGGTTGTGAAAGAAAAGAAAATGTTTAA

TTTTATAATTGAGGCGGTTGTAGGGGAAAAAACAGACCCCATTGCTATTC
AATCAGCTGTAGCAGATTACCTAGGTATAGAGCTCAATGAAAAAACTAAA
CCAGCAAGAACTGAGAAGCTTCGGAAATGGTTTGTGGACAATTCTGGTGG
TAAGAAGATCCTAGTCATACTCGACGATGTATGGCAGTTTGTGGATCTGA
ATGATATTGGTTTAAGTCCTTTACCAAATCAAGGTGTCGACTTCAAGGTG
TTGTTGACATCACGAGACAAAGATGTTTGCACTGAGATGGGAGCTGAAGT
TAATTCAACTTTTAATGTGAAAATGTTAATAGAAACAGAAGCACAAAGTT
TATTCCACCAATTTATAGAAATTTCGGATGATGTTGATCCTGAGCTCCAT
AATATAGGAGTGAATATTGTAAGGAAGTGTGGGGGTCTACCCATTGCCAT
AAAAACCATGGCGTGTACTCTTAGAGGAAAAAGCAAGGATGCATGGAAGA
ATGCACTTCTTCGTTTAGAGCACTATGACATTGAAAATATTGTTAATGGA
GTTTTTAAAATGAGTTACGACAATCTCCAAGATGAGGAGACTAAATCCAC
CTTTTTGCTTTGTGGAATGTATCCCGAAGACTTTGATATTCTTACCGAGG
AGTTGGTGAGGTATGGATGGGGGTTGAAATTATTTAAAAAAGTGTATACT
ATAGGAGAAGCAAGAACCAGGCTCAACACATGCATTGAGCGGCTCATTCA
TACAAATTTGTTGATGGAAGTTGATGATGTTAGGTGCATCAAGATGCATG
ATCTTGTTCGTGCTTTTGTTTTGGATATGTATTCTAAAGTCGAGCATGCT
TCCATTGTCAACCATAGTAATACACTAGAGTGGCATGCAGATAATATGCA
CGACTCTTGTAAAAGACTTTCATTAACATGCAAGGGTATGTCTAAGTTTC
CTACAGACCTGAAGTTTCCAAACCTCTCCATTTTGAAACTTATGCATGAA
GATATATCATTGAGGTTTCCCAAAAACTTTTATGAAGAAATGGAGAAGCT
TGAGGTTATATCCTATGATAAAATGAAATATCCATTGCTTCCCTCATCAC
CTCAATGTTCCGTCAACCTTCGCGTGTTTCATCTACATAAATGCTCGTTA
GTGATGTTTGACTGCTCTTGTATTGGAAATCTGTCGAATCTAGAAGTGCT
TAGCTTTGCTGATTCTGCCATTGACCGGTTGCCTTCCACAATCGGAAAGT
TGAAGAAGCTAAGGCTACTGGATTTGACGAATTGTTATGGTGTTCGTATA
GATAATGGTGTCTTAAAAAAATTGGTCAAACTGGAGGAGCTCTATATGAC
AGTGGTTGATCGAGGTCGAAAGGCGATTAGCCTCACAGATGATAACTGCA
AGGAGATGGCAGAGCGTTCAAAAGATATTTATGCATTAGAACTTGAGTTC
TTTGAAAACGATGCTCAACCAAAGAATATGTCATTTGAGAAGCTACAACG
ATTCCAGATCTCAGTGGGGCGCTATTTATATGGAGATTCCATAAAGAGTA
GGCACTCGTATGAAAACACATTGAAGTTGGTTCTTGAAAAAGGTGAATTA
TTGGAAGCTCGAATGAACGAGTTGTTTAAGAAAACAGAGGTGTTATGTTT
AAGTGTGGGAGATATGAATGATCTTGAAGATATTGAGGTTAAGTCATCCT

'CACAACTTCTTCAATCTTCTTCGTTCAACAATTTAAGAGTCCTTGTCGTT

TCAAAGTGTGCAGAGTTGAAACACTTCTTCACACCTGGTGTTGCAAACAC
TTTAAAAAAGCTTGAGCATCTTGAAGTTTACAAATGTGATAATATGGAAG
AACTCATACGTAGCAGGGGTAGTGAAGAAGAGACGATTACATTCCCCAAG
CTGAAGTTTTTATCTTTGTGTGGGCTACCAAAGCTATCGGGTTTGTGCGA
TAATGTCAAAATAATTGAGCTACCACAACTCATGGAGTTGGAACTTGACG
ACATTCCAGGTTTCACAAGCATATATCCCATGAAAAAGTTTGAAACATTT
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AGTTTGTTGAAGGAAGAGGTAAATATAAATTTTTAATGCTAATACATTAC
AAAGGATCTTTTCAGTTAAATCTTTCAAAATATATTGTAATTTGATTGTA
TGGGGTATTATTGTTGGATGGGACTATTAATAAATGATTATCTTGCAGGT
TCTGATTCCTAAGTTAGAGAAACTGCATGTTAGTAGTATGTGGAATCTGA
AGGAGATATGGCCTTGCGAATTTAATATGAGTGAGGAAGTTAAGTTCAGA
GAGATTAAAGTGAGTAACTGTGATAAGCTTGTGAATTTGTTTCCGCACAA
GCCCATATCTCTGCTGCATCATCTTGAAGAGCTTAAAGTCAAGAATTGTG
GTTCCATTGAATCGTTATTCAACATCCATTTGGATTGTGTTGGTGCAACT
GGAGATGAATACAACAACAGTGGTGTAAGAATTATTAAAGTGATCAGTTG
TGATAAGCTTGTGAATCTCTTTCCACACAATCCCATGTCTATACTGCATC
ATCTTGAAGAGCTTGAAGTCGAGAATTGTGGTTCCATTGAATCGTTATTC

"AACATTGACTTGGATTGTGCTGGTGCAATTGGGCAAGAAGACAACAGCAT

CAGCTTAAGAAACATCAAAGTGGAGAATTTAGGGAAGCTAAGAGAGGTGT
GGAGGATAAAAGGTGGAGATAACTCTCGTCCCCTTGTTCATGGCTTTCAA
TCTGTTGAAAGCATAAGGGTTACAAAATGTAAGAAGTTTAGAAATGTATT
CACACCTACCACCACAAATTTTAATCTGGGGGCACTTTTGGAGATTTCAA
TAGATGACTGCGGAGAAAACAGGGGAAATGACGAATCGGAAGAGAGTAGC
CATGAGCAAGAGCAGGTAAGGATTTCAATTTCACTGTCTTAATTAATGAT
TAAGCTCCTGCTTTTTGAATAAAAAAGGGACAAACCATTTCATGACTTAA
TGTAGCAATACAAGTCATGTATAAGAGTGACCAACTCTTTTTTATTTATA
AAATGACTACAAAATATTTTTITTTCATTAGAGATCATGTATAAATGTGAC
TAATTTTTCATCACCTAACTTTAGTTGATAAATCTTTATAAATGTCACTA
GTTACTTTTCAGTAAAATAACAAATTTAATAAATTATCAACAAAAAGCAT
CAACTAAAAAAATCCCACAACCCGTAATAATTTAAAATAAAAGGATTTAA
CATCTAATACGAACAATTTTTTTTCTAAACATGATTTGGACCAAATATCA
CCAGCAACTCAAGTTTGGAATCGATTCAGCTTAAAACTTGACCAGCATAA
TTAGATAGATGAGAGTTGAAGCTAAAGTGCCTATATAAGTTCGTTTCATC
TTTTTTCTTGATCTTGATAGCAAGTTGAATGATTTTCTTCTTCAAAATTG
ATAAAAATCTACATTATAAAGAGACTAGCTTGAAAAAAAATGGTCTAGGT
GGGTCTTGGGTTCTGGTAGATGAAGATGGAAGGGGAGAGTAGATTTCAAA
GACACAACACATCCTTCATTTTATTTATTTATTATTATTATTATTITITTG
ATATCTTGCTCATATTTGTTACAGATATGTGAGGTCTATTAATCTTTTITA
AATATATAAAAAAATAAATAACATAAATGAGAAAATTAAATAAAGAATAA
ATTAATAAGGGCACAATAGTCTTTTTAGGTAAGACAAGGACCAAACACGC
AACAAAAATAAACAGTAGGGACCATCCGATTTAAAAAAAATAATTAGGGA
CCAAAAACATAAATTCCCCCAAACCATAGGGACCATTCATGTAATTTACT
CTTACTTTTCGTTTTGTTCATATTTGGGTAACTATTTTTTTTGTACACAT
CTAGGTAACGAACTTGTTGAAGTGTTCCCATTTAGGATGTGACCTACTAC
AACCGATCATAATAGTCATATGTGAACACTTCCAACAACTTTATTACTTA
GGTGTGTACAAAAAAACAATAGTTACCATGATGTGAACATACTGAAAAAT
TAATTACCTTAGCAAGTTATTTTCCCATTTAGGTTGTATGGAAACAGTTC
CGTGAGACCGTGACTTGGATGGTAGATAAATTTAGTAAACTTAACCCTTC
AATTAACCTACCTTTTTCTTATTAACTCAATTTCAACCTAAATTCTGATT
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CTTGTTTGAAAGTAAGTTGCATCTTTATTTTTGTATTATCTTGTTGCATA
GGATCCTTAGCATCTTTTAATAATTTATTTGAAGGTGAAAGATCCAACTA
TTTTTAATCTGTTGGCATTTTCCATCATTTGCAACTGTTTCTTGAAAAAA
AAATACCTAAAATCAAAATAACCATTTTCAAATCCAAAATTATAAGAGAG
AATTGTAAATGGACATGGAATCATAAATCATTAACACAGTTCAGTAAACA
AGTTGCTAATTACATTTCTTGCTGTGCAGATTGAAATTCTATCAGAGAAA
GAGACATTACAAGAAGCCACTGACAGTATTTCTAATGTTGTATTCCCATC
CTGTCTCATGCACTCTTTTCATAACCTCCAGAAACTTATATTGAACAGAG
TTAAAGGAGTGGAGGTGGTGTTTGAGATAGAGAGTGAGAGTCCAACAAGT
AGAGAATTGGTAACAACTCACCATAACCAACAACAACCTATTATACTTCC
CAACCTCCAGGAATTGATTCTATGGAATATGGACAACATGAGTCATGTGT
GGAAGTGCAGCAACTGGAATAAATTCTTCACTCTTCCAAAACAACAATCA
GAATCCCCATTCCACAACCTCACAACCATAAAAATTATGTATTGCAAAAG
CATTAAGTACTTGTTTTCGCCTCTCATGGCAGAACTTCTTTCCAACCTAA
AGCATATCAAGATAAGAGAGTGTGATGGTATTGGAGAAGTTGTTTCAAAC
AGAGATGATGAGGATGAAGAAATGACTACATTTACATCTACCCACACAAC
CACCACTTTGTTCCCTAGTCTTGATTCTCTCACTCTAAGTTTCCTGGAGA
ATCTGAAGTGTATTGGTGGAGGTGGTGCCAAGGATGAGGGGAGCAATGAA
ATATCTTTCAATAATACCACTGCAACTACTGCTGTTCTTGATCAATTTGA
GGTATGCTTTGTACATATTCAATTATTTATTTAATTTCCTTTTITTATTTG
CAATATTCTATAAATAATACATTTTATACCCACTATACTAAGATAATAAT
TACCTAGAGGGATGGATGCTATGACACAGCTGCTACACTTCAGAAACTCT
AGTAAGGGCAGTTATGGAAGTTCAATAAAATGATAATGGCATCTTTTGAT
GGGTAATATAGGCAATTTAAGTTTTATTTCTGTTAAAGCAGTATTTAGCA
AGTACTGGCCAGTAGGAGAGGAGAATATCACCTTTTGTGAAAATCTGGTC
ATTGTACCCAGAATTTAGTTAAATGTAACATTTTAGATATCAGGGGTCAT
CAGGTGACAGATATTGTAGAATAGAACAATATATAATATCACCCAAAACT
ATTTTTTCTAAGGTTATTCTGTTAAATATGTGCTTTCTTGTTTTCATNGA
ATTNGCATTCGTATATTTTAGGTGTTAAAGTGATTTINTCTTCAATAAAT
CCCGAAATTAATTAAAAAAAAAAAAACAAAAGTACATTTTTGATGTGGAG
AGCACTGGTATCACTTAGTATATAAAAAGCTTGATTTTGAATTAACTTTC
TTATACAAAAGTTGTGTATATAGTTTAATTAGTTTTACATCATTTTTCCA
TGTGGTGTTGCAGTTGTCTGAAGCAGGTGGTGTTTCTTGGAGCTTATGCC
AATACGCTAGAGAGATGAGAATAGAATTCTGCAATGCATTGTCAAGTGTA
ATTCCATGTTATGCAGCAGGACAAATGCAAAAGCTTCAAGTGCTGACAGT
AAGTGATTGCAAAGGGATGAAGGAGGTATTTGAAACTCAATTAAGGAGGA
GCAGCAACAAAAACAACAAGAGTGGTGCAGGTGAGGAAGGAATTCCAAGA
GTAAATAACAATGTTATTATGCTTTCTGGTCTGAAGATATTGGAAATCAG
CTTTTGTGGGGGTTTGGAACATATATTCACATTCTCTGCACTTGAAAGCC
TGAGACAGCTCCAAGAGTTAAAGATAACATTTTGCTACGGAATGAAAGTG
ATTGTGAAGAAGGAAGAAGATGAATATGGAGAGCAGTAAACAACAACAAC
AACAACAATAACGAAGGGGGCATCATCATCATCATCTTCTTCATCTTCTA
AGGAGGTTGTGGTCTTTCCTCGTCTCAAATCCATTGAACTAAATGATGTA
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CCAGAGCTGGTAGGATTCTTCTTGGGGAAGAATGAGTTCCGGTTGCCTTC
ATTGGAAGAAGTTACCATCAAGTATTGCTCAAAAATGATGGTGTTTGCAG
CTGGTGGGTCCACAGCTCCCCAACTCAAGTATATACACACAGAATTAGGC
AGACATGCTCTTGATCAAGAATCTGGCCTTAACTTTCATCAGGTATATAT
ATTTCTTTAATTGGCATCATCTAATTAAGAAAGATATCATTCCTGCCAAG
TAAATTTACTTCAAACACATTCACACTGGTTTCAGTCTAAGTTTATGTTG
TTCTAGGAAGGCCAAAATGGGAAAGCAAGATAGGGAAAAATAGTGTATTT
CAGTGGAAAGGGTATTTTAGGTATTTTCTGTCAAAAGTTGTTATTGCAGG
CTTTTTAGTACCTGGAATCGTGTGTGGGAGGAGCATTATTATTCTGATTT
GCTTGTTTCTTTATCATTTTTTCTTAGCCTCTGGAACAGCTAGAAACCCT
TTTAATCTTTTGATTTTCAATGACAAAATTTTTCCTGTTACTACATTTGA
TTGTTGTTCTTCATGGTTCTAAGTGAGTTATTGGCTCATCTGTTACTTCT
TTTGATTGTTATTTTCATATCATGTTAGTCACTTGAATCAAGCTTTTCTA
TTTTCAACCAGGGCAAAAGGTCAAAAGTAACCTACTTTATGAGATCAAAA
ACAGCAACCCATCGGATAACTTTTAGTTGGAGTTAATAGTTACAATTACC
ATTGTGATTAATAATTATAATATCTTGTATTAATTCATAAAAATTGGTAC
AGCACATATATGACATTTCAAAGGTTTTTGTTTGACATATATATGCCTCT
GGCGTTTTCTTTATTGGACATGCAGACCTCATTCCAAAGTTTATACGGTG
ACACCTTGGGCCCTGTAACTTCAGAAGGGACAACTTGTTCTTTTCATAAC
TTGATCGAATTATATATGGAATTTAATGATGCTGTTAAAAAGATTATTCC
ATCCAGTGAGTTGCTGCAACTGCAAAAGCTGGAAAAGATTCATGTGACTT
ATTGTAATTGGGTAGAGGAGGTATTTGAAACTGCATTGGAAGCAGCAGGG
AGAAATGGAAATAGTGGAATTGGTTTTGATGAATCGTCACAAACAACTAC
CACTACTCTTGTCAATCTTCCAAACCTCAGAGAAATGAAGTTATGGTATC
TAAATTGTCTGAGGTATATATGGAAGAGCAATCAGTGGACAGCATTTGAG
TTTCCAAACCTAACAAGAGTCGATATATGGGGATGTGATAGGTTAGAACA
TGTATTTACTAGTTCCATGGTTGGTAGTCTATTGCAACTCCAAGAGCTAC
GCATATGGAACTGCAGTCAGATAGAGGTCGTGATTGTTCAGGATGCAGAT
GTTTGTGTAGAAGAAGACAAAGAGAAAGAATCTGATGGCAAGACGAATAA
GGAGATACTTGTGTTACCTCGTCTAAAGTCCTTGATATTAAAACACCTTC
CAWGTCTTAAGGGGTTTAGCTTGGGGAAGGAGGATTTTTCATTCCCATTA
TTGGATACYTTGGAAATCTACRAATGCCCAGCAATAACCACCTTCACCAA
GGGAAATTCCRCTACTCCACAGCTAAAAGAAATTGAAACAMATTTTGGCT
TCTTITTATGCTGCAGGGGAAAAAGACATCAACTCCTCTATTATAAAGATC
AAACAACAGGTAAACCAGATCTTTGTTGCTTNNATAATTCTTAAACNACA
TNTGAAAAGCTTCATGCAAGTTTTTTTNGTTATATNGTCAAAAACCGCAA
CCTACATTTTCAGCTTTANATTTATGTACTTTATGCAGGATTTCAAACAA
GACTCTGATTAATGTGAAGTGAATATTAAAGGTAAATTATATTTTCATGT
TCCTAGTNGCCTATTAATTAAAGGCCTTTTAGTTCGNGATTTTTGGATGT
ATTCTTCATGATGATGTCAATCTTCTAATACCCCATTCATTGTTTGGTTG
AATGTTGACTCTATGTCAGGATGAATATTCAAGGGAAGAATTGTTCATCA
TATGAAGGACATTAAAGAACATGGATGCTCTGAAGATGTTGGGAACACA
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RG2A deduced polypeptide sequence (SEQ ID NO:88)

MDVVNAILKPVVETLMVPVKKHIGYLISCRQYMREMGIKMRGLNATRLGVEEHVN
RNISNQLEVPAQVRGWFEEVGKINAKVENFPSDVGSCFNLKVRHGVGKRASKIIEDI
DSVMREHSHIWNDHSIPLGRIDSTKASTSIPSTDHHDEFQSREQTFTEALNALDPNHK
SHMIALWGMGGVGKTTMMHRLKKVVKEKKMFNFIIEAVVGEKTDPIAIQSAVADY
LGIELNEKTKPARTEKLRKWFVDNSGGKKILVILDDVWQFVDLNDIGLSPLPNQGV
DFKVLLTSRDKDVCTEMGAEVNSTFNVKMLIETEAQSLFHQFIEISDDVDPELHNIG
VNIVRKCGGLPIAIKTMACTLRGKSKDAWKNALLRLEHYDIENIVNGVFKMSYDNL
QDEETKSTFLLCGMYPEDFDILTEELVRYGWGLKLFKKVYTIGEARTRLNTCIERLI
HTNLLMEVDDVRCIKMHDLVRAFVLDMYSKVEHASIVNHSNTLEWHADNMHDSC
KRLSLTCKGMSKFPTDLKFPNLSILKLMHEDISLRFPKNFYEEMEKLEVISYDKMKY
PLLPSSPQCSVNLRVFHLHKCSLVMFDCSCIGNLSNLEVLSFADSAIDRLPSTIGKLK
KLRLLDLTNCYGVRIDNGVLKKLVKLEELYMTVVDRGRKAISLTDDNCKEMAERS
KDIY ALELEFFENDAQPKNMSFEKLQRFQISVGRYLYGDSIKSRHSYENTLKLVLEK
GELLEARMNELFKKTEVLCLSVGDMNDLEDIEVKSSSQLLQSSSFNNLRVLVVSKC
AELKHFFTPGVANTLKKLEHLEVYKCDNMEELIRSRGSEEETITFPKLKFLSLCGLP
KLSGLCDNVKIIELPQLMELELDDIPGFTSIYPMKKFETFSLLKEEVLIPKLEKLHVSS
MWNLKEIWPCEFNMSEEVKFREIKVSNCDKLVNLFPHKPISLLHHLEELKVKNCGSI
ESLFNIHLDCVGATGDEYNNSGVRIIKVISCDKLVNLFPHNPMSILHHLEELEVENC
GSIESLFNIDLDCAGAIGQEDNSISLRNIKVENLGKLREVWRIKGGDNSRPLVHGFQS .-
VESIRVTKCKKFRNVFTPTTTNFNLGALLEISIDDCGENRGNDESEESSHEQEQIEILS
EKETLQEATDSISNVVFPSCLMHSFHNLQKLILNRVKGVEVVFEIESESPTSRELVTT
HHN QQQPIILPNLQELILWNMDNMSHVWKCSNWNKFFTLPKQQSESPFHNLTTIKI
MYCKSIK YLFSPLMAELLSNLKHIKIRECDGIGEVVSNRDDEDEEMTTFTSTHTTTT
LFPSLDSLTLSFLENLKCIGGGGAKDEGSNEISFNNTTATTAVLDQFELSEAGGVSW
SLCQYAREMRIEFCNALSSVIPCYAAGQMQKLQVLTVSDCKGMKEVFETQLRRSSN
KNNKSGAGEEGIPRVNNNVIMLSGLKILEISFCGGLEHIFTFSALESLRQLQELKITFC
YGMKVIVKKEEDEYGEQ.TTTTTTITKGASSSSSSSSSKEVVVFPRLKSIELNDVPELV

» GFFLGKNEFRLPSLEEVTIKYCSKMMVFAAGGSTAPQLKYIHTELGRHALDQESGL

NFHQTSFQSLYGDTLGPVTSEGTTCSFHNLIELYMEFNDAVKKIIPSSELLQLQKLEK
IHVTYCNWVEEVFETALEAAGRNGNSGIGFDESSQTTTTTLVNLPNLREMKLWYL

NCLRYIWKSNQWTAFEFPNLTRVDIWGCDRLEHVFTSSMVGSLLQLQELRIWNCSQ
IEVVIVQDADVCVEEDKEKESDGKTNKEILVLPRLKSLILKHLPCLKGFSLGKEDFSF

PLLDTLEIYKCPAITTFTKGNSTTPQLKEIETHFGFFYAAGEKDINSSIIKIKQQDFKQ
DSD.CEVNIK

RG2B polynucleotide sequence (SEQ ID NO:89)

TTTTTTAAGATCAGGGATTCAAATTCAGCCCTAGTGATTACAATTGTGTC
TAAACTTTCCCATACCTTCACATTATTGTAAGTATACTTTCTCAGTTTCT
CTCTTGGAAGCTTCCTTGGTATTTTAACTCGTGTTCTAATATTTAACTCT
GATAGTTATTTTGGCCAATCTACTATCTGCATGTCCGGTTATTGAATCCG
AAGGCACTGGAATCTTGGATTCCATTCCGTTGTGTGTTTGGTTGCCAAAT
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GAACGGAATTGAATTATGTAAGATTCCTTCAAAATCCATGTTTAGGTATA
TCGTTGTTTCTTGGGATGGATGGTAAAGAACGGAATTTCTCCTGTTCATT
TTTTAATGAAAGACCAAATTGACCTTATAAACCTGTTAAAAAAATTACAT
TCCAGTTTTCTTAACAAACTGAAAATGGTAAAGGAGTGTGATTGAATTCC
AATCTGTTTCCTGTCCAAAACACGTGACGGAATATTACAATTCCTTCAAA
TTTCATTTTCTTAAATTGTTATTCCCTTTCTTACAAAAACAAGGTAAACG
AAACACCCGCTTACTTAATCATACTCCTACATGATGTAAATGAAAAGGGT
ATAAATGGTATTTTATTCACAGGGATGAGTCACCATGGTCATGAAAGAAT
CATTAACCGCCCTTACCCAATTCATGTTTGCCCCTAAAATATGATTTAAA
GTAATATTGGCTTATGGGATTCAAGTTGACTTTTTTGTGGCGAAGAAATA
ATGAAAATCTTCATTTCTAAAGTGTCTTCTACCACTGACATTTTCTAAGA
AAGAACTTGCTAGAAGAAGGTGGGTTGTTTAGTCTTTTTACTCTTTAAAT
GTGAAGACTGTTGAGTTATTATTATTATTTTGCCAACTATGGACAACTTG
TTTAGTTTTTTTTTTTCCCCAATATCCATTTATATGCGATTTATTTCTGA
AATAATTTTATCAAAACGCAGGAAACAATGTAGAATAATACTGGTATAAT
TAATTATATAAAGTTATTAGGCTGAAATCTTGAGGCTACTATAATTTAAT
TATCATAATTTGAAAATCATCAAATTGTATTCCATGTATATTTATGTTAT
CAGATAATTAATAATATGTGAGCCACACAAATCCACATCATCAGACACCC
CACCTTATTGTCGGCTACCTCACCACTTGCATGATCCCGACATCTTCCCA
ACCCCACCGACGACTTGGGGTCTCCTTAATATATCAATTATTTTCTGTAA
GTATTTATTTGTGTAAATGTGTAATGTCATTTTACCTTTTTTCTAATATA
TACAGAAACATAAATTTTAAATGAAATTCAACTGCGTTTCATTCTTGCAT
TAAAAAAAAAGACTGTACTGTTGTCAATATTTTACTTATAACCTGATTAA
TTAATTAAAGCGTAATTGCATAATTTGCATTAGGTTGTAATTTTGTGTIT
TATAGGGAGGGTGAGGGTCACCGGGAATCAAAGCACTTATGTAAAAGCAG
GGAAATACAAAAAATTTACTCGAAACAAATTTTATTCAATTTAAGTGAGA
TAATAATGTTCTGATTAGATTATGAGAACTAGGAGATTTAAGTGATATAT
CCCATTTAAAAGAAATTGCATTATTAATTTTGGATCTCTTGATGATGACA
AAATTAACTCGTGACAGGTTATATATCATATACAAAATGAGTGGCTATGC
TTTCGCTTTCCAAAAAGCAATTATAGTTATACTACACCTACAAATTTTAA
AAGGGGTTAAACATATCAAAATACTTGATAAGTAATTATATAAATATGCA
TTTAACCCTCTAAAGAAAATGCTACTAAGCTTGGACCATCTCAGAATTAC
AATCATACCCTTCCCCTCAAAAAAGATTCGTATATATCATGTCATTTGGC
ATTCATTTCTTTTTCACAATTCATAGTTCTATTCTCAAAAAATTCGAGTT
CTCGTATTTGTAAGGAAGATCAGAAGAGACTGTTCACACAGGTACTCTCT
TTTATTTATTGATTCACATTCATATATGTTATTGTTTTCTTGCTTAATGG
TTTCGTCAGTCTAACTGCGCTTGCTGATTTAAATTTCTTCACTTTCTTCC
ACGGATTTTTTAAATATTAGTTTTGTGAATGAACAATTGGTGAAGGAAAG
AAACATGGGAGTCTTTTCTAAAGTAAACCTAGATACTTAGGTTATAAGGG
TATATGCTAAAATGAACTATGCCCATTCACCTTTGCCTTTTCTTTTACTT
TTTAGTTTTTAGAATCCAAGTTTTCATATGTATCTCGATGTGTGAGAAGA
ATAGGCATTAGAAAGGTAAAGGACGTACATAAAATTGATTAATTAGTGAA
TGTTCTTTGATATCATTATTTTTACTCTCATAAAAAGCATATAGATCAAA



10

15

20

25

30

35

40

WO 98/30083 PCT/US98/00615

112

CACAAATTGCTACTTGTTAGTGTAACAACTTCGACTTAATAATGTTAATA
ATCAAGATTCTCTTGATTTCAACTATTTTCTAACCGAACAAGCTCACTAA
AAACTCATATTGCTTTGAGTCTGAGTGGTTTATATTTGGGGTTTTACATT
TAATTTTTTGTGCATGAATGTGAAAATAGACTGCTTATTGATTCTTTGTG
TTTCATTGAGTTGATTTTCATTATTACTACCTTACAAATTGCTCAGTGAT
AGATTTCCATTAATTTGCTAATTCGGTTGCTTCTAAATATGTAGGAGCTA
CTAAAAGCAAAAATATCGAGCAATGTCGGACCCAACGGGGATTGCTGGTG
CCATTATTAACCCAATTGCTCAGACGGCCTTGGTTCCCGTTACGGACCAT
GTAGGCTACATGATTTCCTGCAGAAAATATGTGAGGGTCATGCAGATGAA
AATGACAGAGTTGAATACCTCAAGAATCAGTGTAGAGGAACACATTAGCC
GGAACACAAGAAATCATCTTCAGATTCCATCTCAAACTAAGGAATGGTTG
GACCAAGTAGAAGGGATCAGAGCAAATGTGGAAAACTTTCCGATTGATGT
CATCACTTGTTGTAGTCTCAGGATCAGGCACAAGCTTGGACAGAAAGCCT
TCAAGATAACTGAGCAGATTGAAAGTCTAACGAGACAACTCTCCCTGATC
AGTTGGACTGATGATCCAGTTCCTCTAGGAAGAGTTGGTTCCATGAATGC
ATCCACCTCTGCATCATTAAGTGATGATTTCCCATCAAGAGAGAAAACTT
TTACACAAGCACTAAAAGCACTCGAACCCAACCAAAAATTCCACATGGTA
GCCTTGTGTGGGATGGGTGGAGTGGGGAAGACTAGAATGATGCAAAGGCT
GAAGAAGGCTGCTGAAGAAAAGAAATTGTTTAATTATATTGTTGGGGCAG
TTATAGGGGAAAAGACGGACCCCTTTGCCATTCAAGAAGCTATAGCAGAT
TACCTCGGTATACAACTCAATGAAAAAACTAAGCCAGCAAGAGCTGATAA
GCTTCGTGAATGGTTCAAAAAGAATTCAGATGGAGGTAAGACTAAGTTCC
TCATAGTACTTGACGATGTTTGGCAATTAGTTGATCTTGAAGATATTGGG
TTAAGTCCTTTTCCAAATCAAGGTGTCGACTTCAAGGTCTTGTTGACATC
ACGAGACTCACAAGTTTGCACTATGATGGGGGTTGAAGCTAATTCAATTA
TTAACGTGGGCCTTCTAACTGAAGCAGAAGCTCAAAGTCTGTTCCAACAA
TTTGTAGAAACTTCTGAGCCCGAGCTCCAGAAGATAGGAGAGGATATCGT
AAGGAAGTGTTGCGGTCTACCTATTGCCATAAAAACCATGGCATGTACTC
TTAGAAATAAAAGAAAGGATGCATGGAAGGATGCACTTTCGCGCATAGAG
CACTATGACATTCACAATGTTGCGCCCAAAGTCTTTGAAACGAGCTACCA
CAATCTCCAAGAAGAGGAGACTAAATCCACTTTTTTAATGTGTGGTTTGT
TTCCCGAAGACTTCGATATTCCTACTGAGGAGTTGATGAGGTATGGATGG
GGCTTGAAGCTATTTGATAGAGTTTATACGATTAGAGAAGCAAGAACCAG
GCTCAACACCTGCATTGAGCGACTGGTGCAGACAAATTTGTTAATTGAAA
GTGATGATGTTGGGTGTGTCAAGATGCATGATCTGGTCCGTGCTTTTGTT
TTGGGTATGTTTTCTGAAGTCGAGCATGCTTCTATTGTCAACCATGGTAA
TATGCCTGGGTGGCCTGATGAAAATGATATGATCGTGCACTCTTGCAAAA
GAATTTCATTAACATGCAAGGGTATGATTGAGATTCCAGTAGACCTCAAG
TTTCCTAAACTAACGATTTTGAAACTTATGCATGGAGATAAGTCGCTAAG
GTTTCCTCAAGACTTTTATGAAGGAATGGAAAAGCTCCATGTTATATCAT
ACGATAAAATGAAGTACCCATTGCTTCCTTTGGCACCTCGATGCTCCACC
AACATTCGGGTGCTTCATCTCACTGAATGTTCATTAAAGATGTTTGATTG
CTCTTCTATCGGAAATCTATCGAATCTGGAAGTGCTGAGCTTTGCAAATT



10

15

20

25

30

35

40

WO 98/30083 PCT/US98/00615

113

CTCACATTGAATGGTTACCTTCCACAGTCAGAAATTTAAAGAAGCTAAGG
TTACTTGATCTGAGATTTTGTGATGGTCTCCGTATAGAACAGGGTGTCTT
GAAAAGTTTTGTCAAACTTGAAGAATTTTATATTGGAGATGCATCTGGGT
TTATAGATGATAACTGCAATGAGATGGCAGAGCGTTCTTACAACCTTTCT
GCATTAGAATTCGCGTTCTTTAATAACAAGGCTGAAGTGAAAAATATGTC
ATTTGAGAATCTTGAACGATTCAAGATCTCAGTGGGATGCTCTTTTGATG
AAAATATCAATATGAGTAGCCACTCATACGAAAACATGTTGCAATTGGTG
ACCAACAAAGGTGATGTATTAGACTCTAAACTTAATGGGTTATTTTTGAA
AACAGAGGTGCTTTTTTTAAGTGTGCATGGCATGAATGATCTTGAAGATG
TTGAGGTGAAGTCGACACATCCTACTCAGTCCTCTTCATTCTGCAATTTA
AAAGTTCTTATTATTTCAAAGTGTGTAGAGTTGAGATACCTTTTCAAACT
CAATCTTGCAAACACTTTGTCAAGACTTGAGCATCTAGAAGTTTGTGAAT
GTGAGAATATGGAAGAACTCATACATACTGGAATTGGGGGTTGTGGAGAA
GAGACAATTACTTTCCCTAAGCTGAAGTTTTTATCTTTGAGTCAACTACC
GAAGTTATCAAGTTTGTGCCATAATGTCAACATAATTGGGCTACCACATC
TCGTAGACTTGATACTTAAGGGCATTCCAGGTTTCACAGTCATTTATCCG
CAGAACAAGTTGCGAACATCTAGTTTGTTGAAGGAAGGGGTAGATATATG
TTCTTTATGTTAATACAATTTAAATAATATTTTCAACCAAATTTTCATAA
TATATCTGTAATTTGATTGTATGATGTGTTATTGTTTATATGTGGCTATT
AAGGGATGATTATTTTGCAGGTTGTGATTCCTAAGTTGGAGACACTTCAA
ATTGATGACATGGAGAACTTAGAAGAAATATGGCCTTGTGAACTTAGTGG
AGGTGAGAAAGTTAAGTTGAGAGCGATTAAAGTGAGTAGCTGTGATAAGC
TTGTGAATCTATTTCCGCGCAATCCCATGTCTCTGTTGCATCATCTTGAA
GAGCTTACAGTCGAGAATTGCGGTTCCATTGAGTCGTTATTCAACATTGA
CTTGGATTGTGTCGGTGCAATTGGAGAAGAAGACAACAAGAGCCTCTTAA
GAAGCATCAACGTGGAGAATTTAGGGAAGCTAAGAGAGGTGTGGAGGATA
AAAGGTGCAGATAACTCTCATCTCATCAACGGTTTTCAAGCTGTTGAAAG
CATAAAGATTGAAAAATGTAAGAGGTTTAGAAATATATTCACACCTATCA
CCGCCAATTTTTATCTGGTGGCACTTTTGGAGATTCAGATAGAAGGTTGC
GGAGGAAATCACGAATCAGAAGAGCAGGTAACGCTTTCAATTTCACTTTC
TTAATTAATTAAGGACTAAGCTCCTGTTTTTTGAATAATAAAGAGGTGGG
ATGACTAAACTTGGGCATCACAATTGCAACAAAATGTTACAAACCATGAA
ACGTTCAAACCATTTCTTGAATTAAGGTTTCAATACAAGTCATTTAAAAA
TATGGCTTAAATTTTTTTTATATTTATGTATCAACATGATTTTTCATTAG
AGATCATTATTATAATAGTAAGTTTAAAGCAATTTAAATCAGAACTAATT
CTAACTTTAGCTAATAAATCGTTATAAATGTAAATAATTACTTTTTAGTG
AAATAAGCAACGGATTTAATAAGTTAACAACTTAAATGTCATTTCCTAAC
AAAAAAAACTATTTGGTTCAGAAAAACCGTAATTCAAGATAACTAAAATA
AAAATATTTGACATTCACTAAGAGCATTTTTTTTTCTAAATATGATTGCA
AATGAATAAAACTTAAATTTATACAGAAAATTCTTTTATATATGTTATAC
AAAATTTACAAATTGAAATTGGATATGTTAATTAACGGTTTATAATTCTG
GTATCACAAAGGGATATATAATAAAATATTATTTTCTGTAGTCATTTGTA
ATTGTACTAGTTTATAACCCGTGGGAACCATGAGTTCTAAAATTAGTTAA
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ACTTTCATAATAAAAATTTATAATTATTATTTATTTTAAATAAATTATTA
ATTAAGAGATATATCAAAAATTTAAAGTTATTATAACTTCAAATTTAACA
TATAATTAGAAAATATATGATCATAACTTTCTGCAACTCTTCTTTTGTAT
TAAAATGACCAGAGAAGCTCTTAGTATATTTCTAATCAAAGTCTCAAAMC
TAATGAAGCATATAATTTGTGAAAATCAATTAGCATTAGGTTTTAAGAGT
CACCAAATTCAAAGAATAATCCAATGCTTTCATTACCACTATGGAGAAAA
TATTTTCTTAGTTTAAATGAAATGAAAACAAACATTCAAACTAATTGTITG
CTTATTAAACCAAAGACCCATTACTTAGCCAAGAGTTTAACAAAAAAAAA
TTACATTCATGTATCATTATTCATGACTAGATATATATGAACATGAAGGG
AGTTTTTATAGAAAATATAATCATAGATATTCAACATAACTTCAGGGAAT
TCCTCAAAATAACCAAGTTATTCAAGAAATTACATCCAAGTCAACCAAAG
AGAAGTTTAGCCTAGCATGGCTAAACTCAAGAAACTAAAATAAGGATTAG
AAGTACCAAACATGTAGTAAGAATCACAGTAAAAGATGATGTTGTTCTTG
ATGTTCTTCTAAGTTCTTCAAGTCTCCAGTTGCTCCTAATAATGCAAAGG
AGAGCCATTAAATTCGTATGTATTGATCCCTTCAAAAGCTGCACCAACCT
CCCTTAAATAACACTCAAAGCAAAAATGACAAAATTGCCCCTGAAGGACC
CTATGTGGGTGCCTTGCGCGGGTGGAGCTGCATACGAAAGGTCTTTGGTC
TTTGTGAGGGTGATGTTGTGCGGGATAGCTTGTCGCATGCTTCCGCGCGG
TTCACGCACATGTGCACAGGTGATGCATGGTGTGTGCGTTCTTGAGTTTT
GAGCCTCCGATGCTTAGTCCACTTGGCCCAATTCGAGTCCAATCAGCTTA
TAACCCATTTTTCTTCAAGTTATCTTCAAGTTAAGCCCAATTTGCCTTCT
CCAAATCATCCATAACTTCACAGAATCGCCCGTTCATCTTAATCCCGGAT
GCACAATTATTCTCCCGTCTTCATTTTAAGCAAGATACCACCTTCTTCAT
GCTTCATCCATCAATAGTACACTTCATGTATCATCTCTACTAGTTATTTA
GTCCACAATCCTTGTTGTCCTCCAAATTTAATTATCTCATTTAGTTCCCG
TTCCGCTAGTTTCCTTAAAATTTGCAATTAAGCTCAGAGAAATATTAAGT
ACCCGAAATGGTCATAAAATAACAAAAAGGAAAATATGCATGAAGATTAA
CTAAATGATGAACGAAATATGCTAAAATAGACTATAAAATGAAGTAAATA
AAATGAAATTATCGCACTCCGACCACCCTTATAGGCTTGTAGTCCACCCA
CCCTTCATTCCTTGTACCAATATGGGATGGAAACATCATTAATTAAGCCA
AAAAGCTAACATATAAGGGTTTAGTGACAAAGGTAAGTACTAAAGATGAA
AATAATCCATTTTTCTTGTATATACACAACACACACATAGGGGCAGACGT
AGGATTTCAAAGTACAGATTGTTGGTGGCACATAAGTGTTGCTGGTGACA
TTTTTTTTTTTTTTTTACGTAGTGGCACAACAGTAGGAAAAACGAAAAAT
TCGAAATTTTTTACAATTTGTCTAAAAAAAACAGTGGTTGTTGGTGCCAC
TATGGACACCAAAGTTGAACTGCCCCCACGCGCGCACACACACACACACA
CATAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAAGAAAGAAAGAGAGA
GAGAGTTTGGGATGTGATACTTCTTTTAGGAAAATGGAGTTATATCTTTG
ATATTGTATTTTTTTAATGTAATTTATATATTTAATCATTTTAGTTTATA
AGTTTTATTTATTTTGATATGAAAAAAAAAGTCTTTTATACATTGGATTT
AACATAAAAATCCAACAATATTAATCAAAAAGACCAMACATGTGGACAMW
TATGTATATAAWTAATTCACAATAGTCTTTAGGAATAGNATTATATATAT
AATTAATTCTCAATGGTCTTAGGAATAGTAAGTTCTTATATTTCAAACTT
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TNGCCACAATTCTTTGKTTACTTWGACACTTYCCTCTCTCTAATTATATA
TATATATATATATATATATATATATATACACACACACACACACACACTAG
ATGTGTGCCCGCGCAAAGCAGTGACGTNNNGGAGAANACTTTCTTAAGCA
TAAATAATTATTATATTTTTTATTGGGTATTATATAATAAAAAATTACAA
CTTTTAAATAAAATATTTATGTTTATACTTTATATTTATATTGCTTGTAT
ACTATTAATATAATAAATTAATATTTATGTCTAATTTATGAAATGTAAAT
TAATTTAAATACATGAATTTAATATTTTTAAAATTTTCAGTTTGCTTCAA
ATTGAGTTTCTTAATTATTTTTTTTAATTCANGTATTCAAACTTTTGGTA
AGTATTAAAGAATTATTTATGCATAATTGATTTATACAAAAAACTTTGTA
ACTTATACATCTTAAAATTCAAGATATAACTAACATGTTTTACAATATAT
ATATATATATATATATATATATATATATATATATATATATATATATATAT
TAAAGCGCAAAGGTCATAGGAATAGAATATTTTCTATTATTCTACGTTTT
GCCACAAAAGTTTGAACACTTTGCCACTTTTTGTCCCTCCTTAACCTTTT
CAATGTTTTGCGACAAAAGTTCCAAAACTTTGCCACTTTGATCATTCCTC
AACTTTTCACCGCAATTAGTTTGTGGAGTTGGCAGTTTTGATCCCCCTAA
CTTCGATATTCTCTACTGCTAGCCAAAAAGGGTTCCAGAGTTTCACACTT
TTGGTCCCTGACAGTAACCAAATGTGAGATGTCAAATTTTTGCCACATTA
GTTTGTGGAGTTGTCCCTTTTGGTCCCCCCACATTCGATATTCTANTATA
CGACCTTATTTTINTCAAATAACAACACGTATATTTAATTACCAATTATA
GAAATAGATATCAAATAAAGTATTTGTAACACTGTGTAAGAACGGTGCTA
CTATAGGTAAAAATAAACATTTCAAAGTACGATATCCTAATTGGAAAAAG
AGTTTTAAAAAAATAACGACTAGGGGCGAGTTTTTTTTACAAGTTTGTAT
CAAATCATATCAAAATTTAAGGTGGAACGGTGACCACATTAACCAGAAAT
GTAATTTATTCTTTGATTTTGATAATTTTTAATATTTTGTTGTGATCTAT
GTATTTAAAAGTAAACAACAAAGAACATAATCCAAAACCCTAAATTGCAA
GTCTCGCCCAATTTCTCTATCACTAGTCCTCACTTACGATGGCGTTACGT
CGCTCTCTCACTGCTTACAACCCTTTGTTGCTACTCATTACAATAACGAA
AAGTTGAATATCCATATATTTATTTGGATGTGGAATTGAACGAATCTCGT
CAAAATTTTGATTTTGTTGATGGATTTGAGTAGAAGTTTGGGCAGAACGG
GAATGATGGTCTGCAAGTGGTTATAAACTTGATTCTGAGTTATTACTATA
TATGTAGCCTCTTTACAACGACCAAGGTTTCTTCCAGGTACCATTTGATC
TTTTTAGAACTTAGTTTTCTGAAACACCCTGATTTGGATCAAATATCACC
AACAACTCTTAAAAACTTGATTAATCAATTGTTTTCTTCATCTTGATAAC
AAGTGGAATGATTTTCTACTTAGATTAACTTGAAAAAAAAGGTCCATGTG
CGTCTGGTGGATCTGGTAAATGAAGATGGAAGGGAGAGCTGACTTTAAAG
ACACAAACACGTCACCATATCTCTTATTTTATTTTAAATTTGCTTTTGGT
GTATTTTCTTITTTCCTATTTCTTTCTTTCTTGATCTCCAGATGGTATGT
GGTGTGGATAATTTACACCTAGAGATTGGGAACGATGGGAAGGGGTCTGT
GATTTATGGCTGGCCGAGTTTTACTTATTAACTCAATTTCAACCTAAATT
CTGATTCTTGTTTGAAAATAAGTTGCATCTTTATTTTTGTATTATCTTGT
TGCATAGGATCCTTAGCATCTTTTAATAATTTATTTGAAGGTGAAAGATC
CAACTATTTTTTAGCTGTTGGCATTTTCCATCATTTGCAACTGTTTCTTG
AAAAAAAAATACCTAAAATAAAAATAACCATTTTCAAATCCAAAATTATA
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AGAGAGAATTGTAAATGGACATGGAATCATAAATCATTAACACAGTTCAG
TAAACAAGTTGCTAATTACATTTCTTGCTGTGCAGATTGAAATTCTATCA
GAGAAAGAGACATTACAAGAAGCCACTGGCAGTATTTCAAATCTTGTATT
CCCATCCTGTCTCATGCACTCTTTTCATAACCTCCGTGTGCTTACATTGG
ATAATTATGAAGGAGTGGAGGTGGTATTTGAGATAGAGAGTGAGAGTCCA
ACATGTAGAGAATTGGTAACAACTCGCAATAACCAACAACAGCCTATTAT
ACTTCCCTACCTCCAGGATTTGTATCTAAGGAATATGGACAACACGAGTC
ATGTGTGGAAGTGCAGCAACTGGAATAAATTCTTCACTCTTCCAAAACAA
CAATCAGAATCCCCATTCCACAACCTCACAACCATAAATATTCTTAAATG
CAAAAGCATTAAGTACTTGTTTTCGCCTCTCATGGCAGAACTTCTTTCCA
ACCTAAAGGATATCCGGATAAGTGAGTGTGATGGTATTAAAGAAGTTGTT
TCAAACAGAGATGATGAGGATGAAGAAATGACTACATTTACATCTACCCA
CACAACCACCACTTTGTTCCCTAGTCTTGATTCTCTCACTCTAAGTTTCC
TGGAGAATCTGAAGTGTATTGGTGGAGGTGGTGCCAAGGATGAGGGGAGC
AATGAAATATCTTTCAATAATACCACTGCAACTACTGCTGTTCTTGATCA
ATTTGAGGTATGCTTTGTACATATTCAATTATTTATTTAATTTCCTTTIT
TATTTGCAATATTCTATAAATAATACATTTTATACCCACTATACTAAGAT
AATAATTACCTAGAGGGATGGATGCTATGACACAGCTGCTACACTTCAGA
AACTCTAGTAAGGGCAGTTATGGAAGTTCAATAAAATGATAATGGCATCT
TTTGATGGGTAATATAGGCAATTTAAGTTTTATTTCTGTTAAAGCAGTAT
TTAGCAAGTACTGGCCAGTAGGAGAGGAGAATATCACCTTTTGTGAAAAT
CTGGTCATTGTACCCAGAATTTAGTTAAATGTAACATTTTAGATATTAGG
GGACATCAGGTGACAGATATTGTAGAATAGAACAATATATAATATTACCC
AAAACTATTTTTTCTAAGGTTATTCTGTTAAATATGTGCTTTCTTGATTT
CATTGAATTTGCATTCCTATATTTTAGGTGGTAAAGTGATTGTCTCTTCA
ATAAATCCCGAAATTAATTAAAAAAGAAAAAAACAAAAGTAAATTTTTGA
TATGGAGAGCACTGGTATCATTTAGTATATAAAAAAACTAGATTTTGAAT
TAAGTTTCTTATATAAAAGCTGTGTATATAGTTTAATTAGTTTTACATCA
TTTTTCCATGTGGTGTTGCAGTTGTCTGAAGCAGGTGGTGTTTCTTGGAG
TTTATGCCAATACGCTAGAGAGATARAAATAGKTGGATGCTATGCATTGT
CAAGTGTGATTCCATGTTATGCAGCAGGACAAATGCAAAAGCTTCAAGTG
CTGAGAATAGAGTCTTGTGATGGCATGAAGGAGGTATTTGAAACTCAATT
AGGGACGAGCAGCAACAAAAACAACGAGAAGAGTGGTTGCGAGGAAGGAA
TTCCAAGAGTAAATAACAATGTTATTATGCTTCCCAATCTAAAGATATTA
AGTATTGGAAATTGTGGGGGTTTGGAACATATATTCACATTCTCTGCACT
TGAAAGCCTGAGACAGCTCCAAGAGTTAAAGATAAAATTTTGCTACGGAA
TGAAAGTGATTGTGAAGAAGGAAGAAGATGAATATGGAGAGCAGCAAACA
ACAACAACAACAACGAAGGGGGCATCTTCTTCTTCTTCTTCTTCTTCTTC
TTCTTCTTCTAAGAAGGTTGTGGTCTTTCCTTGTCTAAAGTCCATTGTAT
TGGTCAATCTACCAGAGCTGGTAGGATTCTTCTTGGGGATGAATGAGTTC
CGGTTGCCTTCATTAGATAAACTTAAGATCAAGAAATGCCCAAAAATGAT
GGTGTTTACAGCTGGTGGGTCCACAGCTCCCCAACTCAAGTATATACACA
CAAGATTAGGCAAACATACTCTTGATCAAGAATCTGGCCTTAACTTTCAT
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CAGGTATATATATATTTCTTTAATTGGCATCATCTAATTAAGAAAGATAT
CATTCCTGCCAAGTAAATTTACTTCAAACACATTCACACTGGTTTCAGTC
TAAGTTTATGTTGTTCTAAGAAGGCCAAAATGGGAAAGCAAGATAGGGAA
AAATAGTGTATTTCAGTGGAAAGGGTATTTTAGGCATTTTCTGTCAAAAG
TTGTTATTGCAGGCTTTTTAGTACCTGGAATCGTGTGTGGGAGGAGCATT
ATTATTCTGATTTGCTTGTTTCTTTATCATTTTTTCTTAGCCTCTCGAAC
AGCTAGAAACCCTTTTAATCTTTTGATTTTCAATGACGAAATTTTTCCCT
GTTACTCCATTTGATTGTTGTTCTTCATGGTTCTAAGTGAGTTATTGGCT
CATCTGTTACTTCTTTTGATTGTTATTTTCATATCATGTTGTCCTTTGAA
TCAAGCTTTTCCATTTTCAACCAGGGCAAAAGGTCAAAAGTAACCTACTT
TATGAGATCAAAAACAGCAACCCATCGGATAACTTTTAGTTGGAGTTAAT
AGTTACAATTACCATTGTGATTAATAATTATAATATCTTGTATTAATTCA
TAAAAATTGGTACAGCACATATATGACATTTCAAAGGTTTTTGTTTGACA
TATATATGCCTCTGGCGTTTTCTTTATTGGACTTGCAGACCTCATTCCAA
AGTTTATACGGTGACACCTTGGGCCCTGCTACTTCAGAAGGGACAACTTG
GTCTTTTCATAACTTTATCGAATTAGATGTGGAAGGTAATCATGATGTTA

'AAAAGATTATTCCATCCAGTGAGTTGCTGCAACTGCAAAAGCTGGAAAAG

ATTAATGTAAGGTGGTGTAAAAGGGTAGAGGAGGTATTTGAAACTGCATT
GGAAGCAGCAGGGAGAAATGGAAATAGTGGAATTGGTTTTGATGAATCGT
CACAAACAACTACCACTACTCTTGTCAATCTTCCAAACCTTAGAGAAATG
AACTTATGGGGTCTAGATTGTCTGAGGTATATATGGAAGAGCAATCAGTG
GACAGCATTTGAGTTTCCAAACCTAACAAGAGTTGATATCTATAAATGTA
AAAGGTTAGAACATGTATTTACTAGTTCCATGGTTGGTAGTCTATCGCAA
CTCCAAGAGCTACATATATCCAACTGCAGTGAGATGGAGGAGGTGATTGT
TAAGGATGCAGATGATTCTGTAGAAGAAGACAAAGAGAAAGAATCTGATG
GGGAGACGAATAAGGAGATACTTGTGTTACCTCGTCTAAACTCCTTGATA
TTAAGAGAACTTCCATGTCTTAAGGGGTTTAGCTTGGGGAAGGAGGATTT
TTCATTCCCATTATTGGATACTTTAAGAATTGAGGAATGCCCAGCAATAA
CCACCTTCACCAAGGGAAATTCCGCTACTCCACAGCTAAAAGAAATTGAA
ACACATTTTGGCTCGTTTTGTGCTGCAGGGGAAAAAGACATCAACTCTCT
TATAAAGATCAAACAACAGGTAAATCAGATCTTTGTTGCTTTAATAATTC
TTAAACTACATTTGAAAAGCTTCATGCAAGTTTTTTTTGTTATATTGTCA
AAAACCGCAACCTACATTTTCAGCTTTATATTTATGTACTTTATGCAGGA
GTTCAAACAAGACTCTGATTAATGTGAAGTAAATACTAAAGGTAAATTAT
ATTTTCATGTTCCTAGTTGCCTATTAATTAATTGCCTTTTAGTTCATGAT
TITTGGATGCATTCTTCATGATGATGTCAATCTTCTAATACCCCATTCAT
TGTTTGGTTGAATGTTGACTCTATGTCTTGATGAATATTCAAGGGAAGAA
TTGTTCATCATATGAAGGACATTAAAGAAGAACATGGATGCTATGAAGAT
GTGGGAAAACAA
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RG2B deduced polypeptide sequence (SEQ ID NO:90)

MSDPTGIAGAIINPIAQTALVPVTDHVGYMISCRKYVRVMQMKMTELNTSRISVEE
HISRNTRNHLQIPSQTKEWLDQVEGIRANVENFPIDVITCCSLRIRHKLGQKAFKITE
QIES LTRQLSLISWTDDPVPLGRVGSMNASTSASLSDDFPSREKTFTQALKALEPNQK
FHMVALCGMGGVGKTRMMQRLKKAAEEKKLFNYIVGAVIGEKTDPFAIQEAIADY
LGIQLNEKTKPARADKLREWFKKNSDGGKTKFLIVLDDVWQLVDLEDIGLSPFPNQ
GVDFKVLLTSRDSQVCT MMGVEANSIINVGLLTEAEAQSLFQQFVETSEPELQKIGE
DIVRKCCGLPIAIKTMACTLRNKRKDAWKDALSRIEHYDIHNVAPKVFETSYHNLQ
EEETKSTFLMCGLFPEDFDIPTEELMRYGWGLKLFDRVYTIREARTRLNTCIERLVQ
TNLLIESDDVGCVKMHDLVRAFVLGMFSEVEHASIVNHGNMPGWPDENDMIVHSC
KRISLTCKGMIEIPVDLKFPKLTILKLMHGDKSLRFPQDFYEGMEKLHVISYDKMKY
PLLPLAPRCSTNIRVLHLTECSLKMFDCSSIGNLSNLEVLSFANSHIEWLPSTVRNLK
KLRLLDLRFCDGLRIEQGVLKSFVKLEEFYIGDASGFIDDNCNEMAERSYNLSALEF
AFENNKAEVKNMSFENLERFKISVGCSFDENINMSSHSYENMLQLVTNKGDVLDSK
LNGLFLKTEVLFLSVHGMNDLEDVEVKSTHPTQSSSFCNLKVLIISKCVELRYLFKL
NLANTLSRLEHLEVCECENMEELIHTGIGGCGEETITFPKLKFLSLSQLPKLSSLCHN
VNIGLPHLVDLILKGIPGFTVIYPQNKLRTSSLLKEGVVIPKLETLQIDDMENLEEIW
PCELSGGEKVKLRAIKVSSCDKLVNLFPRNPMSLLHHLEELTVENCGSIESLFNIDLD
CVGAIGEEDNKSLLRSINVENLGKLREVWRIKGADNSHLINGFQAVESIKIEKCKRFR
NIFTPITANFYLVALLEIQIEGCGGNHESEEQIEILSEKETLQEATGSISNLVFPSCLMH
SFHN LRVLTLDNYEGVEVVFEIESESPTCRELVTTRNNQQQPIILPYLQDLYLRNMD
NTSHVWKCSNWNKFFTLPKQQSESPFHNLTTINILKCKSIKYLFSPLMAELLSNLKDI
RISECDGIKEVVSNRDDEDEEMTTFTSTHTTTTLFPSLDSLTLSFLENLKCIGGGGAK
DEGSNEISENNTTATTAVLDQFELSEAGGVSWSLCQYAREIEIVGCYALSSVIPCYAA
GQMQKL

RG2C polynucleotide sequence (SEQ ID NO:91)

ATAATATTACACAAAGGTAACGTCATTAATTAATTACGATACGAGACAGA
CTTTTTCACTCGGACATNAACGGTCTATTCCTAACTTNANNTAATTNAAT
GAATTTAGGATGTGCTAATATGCATGTAANATTCGCTACCGTCATCTTTC
AAATGACCATATTTTTATGTATTTATAATGAATCAATGAAAAACCGGATT
TCTATTTAAAATTCTTAAAACTTCATCTTTTAAGCCAGGGTGAATACAAT
TGCTAGATCCACTGTTAATTTCCATCGAATTATGCCTGATCAATTGTTGG
CTGCCTACGATGCAGGTGCTACCACAAGAATATGGCCATGGAAACTGCTA
ATGAAATTATAAAACAAGTTGTTCCAGTTCTCATGGTTCCTATTAACGAT
TACCTACGCTACCTCGTTTCCTGCAGAAAGTACATCAGTGACATGGATTT
GAAAATGAAGGAATTAAAAGAAGCAAAAGACAATGTTGAAGAGCACAAGA
ATCATAACATTAGTAATCGTCTTGAGGTTCCAGCAGCTCAAGTCCAGAGC
TGGTTGGAAGATGTAGAAAAGATCAATGCAAAAGTGGAAACTGTTCCTAA
AGATGTCGGCTGTTGCTTCAATCTAAAGATTAGGTACAGGGCCGGAAGGG
ATGCCTTCAATATAATTGAGGAGATCGACAGTGTCATGAGACGACACTCT
CTGATCACTTGGACCGATCATCCCATTCCTTTGGGAAGAGTTGATTCCGT
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GATGGCATCCACCTCTACGCTTTCAACTGAACACAATGACTTCCAGTCAA
GAGAGGTAAGGTTTAGTGAAGCACTCAAAGCACTTGAGGCCAACCACATG
ATAGCCTTATGTGGAATGGGGGGAGTGGGGAAGACCCACATGATGCAAAG
GCTGAAGAAGGTTGCCAAAGAAAAGAGGAAGTTTGGTTATATCATCGAGG
CGGTTATAGGGGAAATATCGGACCCCATTGCTATTCAGCAAGTTGTAGCA
GATTACCTATGCATAGAACTGAAAGAAAGCGATAAGAAAACAAGAGCTGA
GAAGCTTCGTCAAGGGTTCAAGGCCAAATCAGATGGAGGTAACACTAAGT
TCCTCATAATATTGGATGATGTCTGGCAGTCCGTTGATCTAGAAGATATT
GGTTTAAGCCCTTCTCCCAATCAAGGTGTCGACTTCAAGGTCTTGTTGAC
TTCACGAGACGAACATGTTTGCTCAGTGATGGGGGTTGAAGCTAATTCAA
TTATTAACGTGGGACTTCTAATTGAAGCAGAAGCACAAAGATTGTTCCAG
CAATTTGTAGAAACTTCTGAGCCCGAGCTCCACAAGATAGGAGAAGATAT
TGTTAGGAGGTGTTGCGGTCTACCCATTGCCATCAAAACCATGGCGTGTA
CTCTAAGAAATAAAAGAAAGGATGCATGGAAGGATGCACTTTCTCGTTTA
CAACACCATGACATTGGTAATGTTGCTACTGCAGTTTTTAGAACCAGCTA
TGAGAATCTCCCGGACAAGGAGACAAAATCTGTTTTTTTGATGTGTGGTT
TGTTTCCCGAAGACTTCAATATTCCTACCGAGGAGTTGATGAGGTATGGA
TGGGGCTTAAAGTTATTTGATAGAGTTTATACAATTATAGAAGCAAGAAA
CAGGCTCAACACCTGCATTGACCGACTGGTGCAGACAAATTTACTAATTG
GAAGTGATAATGGTGTACATGTCAAGATGCATGATCTGGTCCGTGCTTTT
GTTTTGGGTATGTATTCTGAAGTCGAGCAAGCTTCAATTGTCAACCATGG
TAATATGCCTGGGTGGCCTGATGAAAATGATATGATCGTGCACTCTTGCA
AAAGAATTTCATTAACATGCAAGGGTATGATTGAGTTTCCAGTAGACCTC
AAGTTTCCTAAACTAACGATTTTGAAACTTATGCATGGAGATAAATCGCT
AAAGTTTCCTCAAGAATTTITATGAAGGAATGGAAAAGCTCCGGGTTATAT
CATACCATAAAATGAAGTACCCATTGCTTCCTTTGGCACCTCAATGCTCC
ACCAACATTCGGGTGCTTCATCTCACGGAATGTTCATTAAAGATGTTTGA
TTGCTCGTGTATTGGAAATCTATCGAATCTGGAAGTGCTGAGCTTTGCTA
ATTCTTGCATTGAGTGGTTACCTTCCACGGTCAGAAATTTAAAAAAGCTA
AGGTTACTTGATTTGAGATTGTGTTATGGTCTCCGTATAGAACAGGGTGT
CTTGAAAAGTTTGGTCAAACTTGAAGAATTTTATATTGGAAATGCATATG
GGTTTATAGATGATAACTGCAAGGAGATGGCAGAGCGTTCTTACAACCTT
TCTGCATTAGAATTCGCGTTCTTTAATAACAAGGCTGAAGTGAAAAATAT
GTCATTTGAGAATCTTGAACGATTTAAGATCTCAGTGGGATGCTCTTTTG
ATGGAAATATCAATATGAGTAGCCACTCATACGAAAACATGTTGCGATTG
GTGACCAACAAAGGTGATGTATTAGACTCTAAACTTAATGGGTTATTTTT
GAAAACAGAGGTGCTTTTTTTAAGTGTGCATGGCATGAATGATCTTGAAG
ATGTTGAGGTGAAGTCGACACATCCTACTCAGTCCTCTTCATTCTGCAAT
TTAAAAGTCCTTATTATTTCAAAGTGTGTAGAGTTGAGATACCTTTTCAA
ACTCAATGTTGCAAACACTTTGTCAAGACTTGAGCATCTAGAAGTTTGTA
AATGCAAGAATATGGAAGAACTCATACATACTGGGATTGGGGGTTGTGGA
GAAGAGACAATTACTTTCCCCAAGCTGAAGTTTTTATCTTTGAGTCAACT
ACCGAAGTTATCAGGTTTGTGCCATAATGTCAACATAATTGGGCTACCAC
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ATCTCGTAGACTTGAAACTTAAGGGCATTCCAGGTTTCACAGTCATTTAT
CCGCAGAACAAGTTGCGAACATCTAGTTTGTTGAAGGAAGAGGTAGATAT
ATGTTCTTTATGTTAATACAATTTAAACAATATTTTCAACCAAATTTTCA
TAATATATCTGTAATTTGATTGTATGATGTGTTATTGTTTATATGTGGCT
ATTAAGGGATGATAATTTTGCAGGTTGTGATTCCTAAGTTGGAGACACTT
CAAATTGATGACATGGAGAACTTAGAAGAAATATGGCCTTGTGAACTTAG
TGGAGGTGAGAAAGTTAAGTTGAGAGAGATTAAAGTGAGTAGCTGTGATA
AGCTTGTGAATCTATTTCCGCGCAATCCCATGTCTCTGTTGCATCATCTT
GAAGAGCTTACAGTCGAGAATTGCGGTTCCATTGAGTCGTTATTCAACAT
TGACTTGGATTGTGTCGGTGCAATTGGAGAAGAAGACAACAAGAGCCTCT
TAAGAAGCATCAACGTGGAGAATTTAGGGAAGCTAAGAGAGGTGTGGAGG
ATAAAAGGTGCAGATAACTCTCATCTCATCAATGGTTTTCAAGCTGTTGA
AAGCATAAAGATTGAAAAATGTAAGAGGTTTAGAAATATATTCACACCTA
TCACCGCCAATTTTTATCTGGTGGCACTTTTGGAGATTCAGATAGAAGGT
TGCGGAGGAAATCACGAATCAGAAGAGCAGGTAACGCTTTCAATTTCACT
TTCTTAATTAATTANGGACTAAGCTCCTGTTTTTTGAATAATAAAGAGGT
GGGATGACTAAACTTGGGCATCACAATTGCAACAAAATGTTACAAACCAT
GAAACGCTCAAACCATTTCTTGAATTAAGGTTTCAATACAAGTCATTTAA
AAATATGGCTTAAATTTTTTTATATTTATGTATCAACATGATTTTTCATT
AGAGATCATTATTATAATAGTAAGTTTAAAGCAATTTAAATTAGAACTAA
TTCTAACTTTAGCTAATAAATCGTTATAAATGTAAATAATTACTTTTTAG
TGAAATAAGCAACGGATTTAATAAGTTAACAACTTAAATGTCATTTCCTA
ACAAAAAAAACTATTTGGTTCAGAAAAACTGTAATTCAAGATAACTAAAA
TAAAAATATTTGACATTCACTAAGAGCATTTTTTTCTAAATATGATTGCA
AATGAATAAAACTTAAATTTATACAGAAAAGATTTTTATATATGTTATAC
AAAATTTACAAATTGAAATTGGATATGTTAATTAACGGTTTATAATTCTG
GTATCACAAAGGGATATATAATAAAATATTATTTTTCTGTAGTCATTTAT
AATTGTACTAGTTTATAACCCGTGGGAACCATGAGTTCTAAAATTAGTTA
AACTTTCATAATAAAAATTTATAATTATTATTTATTTTAAATAAATTATT
AATTAAGAGATATATCAAAAATTTAAAGTTATTATAACTTCAAATTTAAC
ATATAATTAAAAAATATATGATCATAACTTTCCGCAACTCTTCTTTTGTA
TTAAAATGACCAGAGAAGCTCTTAGTATATTTTCTAAATCAAAGTCACAA
AACTAATGAAGCATATAATTTTGTGAAAATCAATTAGCATTAGGTTTTAA
GAGTCACCAAATTCAAAGAGTAATCCAATGCTTTCATTACCACTATGGAG
AAAATATTTTCTTAGTTTAAATGAAATGAAAACAAACATTCAAACTAATT
GTTGCTTATTAAACCAAAGACCCATTACTTAGCCAAGAGTTTAACCAAAA
AAAATTACATTCATGTATCATTATTAATGACTAGATATATATGAATATGA
AGGGAGTTTTTATAGAAAATATAATCATAGATATTCAACATAACTTCATG
GAATTCCTCAAAATAACCAAGTTATTCAAGAAATTACATCCAAGTCAACC
AAAGAGAAGTTTAGCCTAGCATGGCTAAACTCAAGAAAATAAAATAAGGA
TTAGAAGTACCAAACATGTAGTAAGAATCACAGTAAAAGATGATGTTGTT
CTTGATGTTCTTCTAAGTTCTTCAAGTCTCCAGTTGCTCCTAATAATGCA
AAGGAGAGCCATTAAATTCGTATGTATTGATCCCTTCAAAAGCTGCACCA
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ACCTCCCTTAAATAACACTCAAAGCAAAAATGACAAAATTGCCCCTGAAG
GACCCTATGCGGGTGCCTTGCGCGGGTGGAGCTGAATATGAAAGGTCTTT
GGTCTTTGTGAGGGTGATGTTGTGCGGGTTAGCTTGTCGCATGCTTCCGC
GCGGTTCGCGCACATGTGCACAGGTGATGCATGGTGTGTACGTTCTTGAC
TTTTGAGCCTCCGATGCTTAGTCCACTTGGCCCAATTCGAGTCCAATCAA
CTTATGACCCATTTTTCTTCAAGTTATCTTCAAGTTAAGCCCAATTTGCC
TTCTCCAAATCATCCATAACTTCACAGAATCGCCCGTTCATCTTAATCCC
GAATGAACAATTATTCTCCCGTCTTCATTTTAAGCAAGATACCACCTTCT
TCATGCTTCATCCATCAATAGTACACTTCATGTATCATCTCTACTAGTTA
TTTAGTCCACAGTCCTTGTTGTCCTCCAAATTTAATTATCTCATTTAGTT
CCCGTTCCGCTAGTTTCCTTAAAATTTGCAATTAAGCTCACAGAAATATT
AAGTACCCGAAATGGTCATAAAATAACAGAAAGGAAAATATGCATGAAGA
TTAACTAAATGATGAACGAAATATGCTAAAATAGACTATAAAATGAAGTA
AATAAAATGAAATTATCGCACTCCGACCACCCTTATAGGCTTGTAGTCCA
CCCACCCTTCATTCCTTGTACCAATATGGGATGGAAACATCATTAATTAA
GCCAAAAAACTAACATATAAGGGGTGAGTGACAAAGGTAAGTACTAAAGA
TGAAAAAAATCCATTTTTCTTGTATATACACAACACACACATAGGGGCAG
ACGTAGGATTTCATAGTACAGATTGTTGGTGGCACATAAGTGTTGCTAGT
GACATTTTTTTTTTCTTTTACGTAGTGGCACAACAGTARAAAAAACRAAA
AATTCGAAATTTTTTACAATGTGCCTAAAAAAAACAGTGGTTGTTGGTGC
CACTATGGACACCAAAGTTGAACTGCCCCTGCGCGCGCACACACACACAC
ACATAAAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGTTTG
GGATGTGATACTTCTTTTGGGAAAATGGAGTTATATCTTTGATATTGTAT
TTTTTTAATGTAATTTATATATTTAATCATTTTAGTTTATAAGTTTTATT
TATTTKGATATGAAAAAAAAAGTCTTTTATACATTGGATTTAACATAAAA
ATCCAACAATATTAATCAAAAAGACCAAACATGTGGACAATTATGTATAT
AATTAATTCACAATAGTCTTTAGGAATAGNATTATATATATAATTAATTC
TCAATGGTCTTAGGAATAGTAAGTTCTTATATTTCAAACNTTTGCCACAN
TTCTTTGNTTACTTNGACACTTTYCTCTMWNNANWMWWTWATATATATAT
ATATATATATATAHAHAHAHAVACACACACACTAGATGTGTGCCMGCGCA
AAGCAGTGACGTNNNGGAGAANACTTTCTTAAGCATAAATAATTATTATA
TTTTTTATTGGGTATTATATAATAAAAAATTACAACTTTTAAATAAAATA
TTTATGTTTATACTTTATATTTATATTGCTTGTATACTATTAATATAATA
AATTAATATTTATGTCTAATTTATGAAATGTAAATTAATTTAAATACATG
AATTTAATATTTTTAAAATTTTCAGTTTGCTTCAAATTGAGTTTCTTAAT
TATTGACCAAACATGTGGACAATTATGTATATAATTAATTCACAATAGTC
TTTAGGAATAGTATTATATATATAATTAATTCTCAATGGTCTTAGGAATA
GTAAGTTCTTATATTTCAAACTTTTGCCACAATTCTTTGCTTACTTTGAC
ACTTTTCCTTCCTAACTTTACATATATATATATATTAAAGCGCAAAGGTC
ATAGGAATATAATATTTTCTATTATTCTACGTTTTGCCACAAAAGTTTGA
ACACTTTGCCACTTTTTGTCCCTCCTTAACCTTTTCAATGTTTTGCGACA
AAAGTTCCAAAACTTTGCCACTTTGATCATTCCTCAACTTTTCACCGCAT
TAGTTTGTGGAGTTGGCAGTTTTGGTCCCTCTAACTTCGATATTCTCTAC
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TGCTAGCCAAAAAGGGTTCCAGAGTTTCACACTTTTGGTCCCTGACAGTA
ACCAAATGTGAGATGTCAAATTTTTGCCACATTAGTTTGTGGAGTTGTCC
CTTTTGGTCCCCCCACATTCGATATTCTACTATACGATCTTATTTTTCTC
AAATAACAACACGTATATTTAATTACTAATGATAGAAATAGATATCAAAT
AAAGTATTTGTAACACTGTGTAGAGTTTTTTTTTACAAGTTTGTATCAAA
TCATATCAAAATTTAAGGTGGAACGGTGACCACATTAACCAGAAATGTAA
TTTATTCTTTGATTTTGATAATTTTTAATATTTTGTTGTGATCTATGTAT
TTAAAAGTAAACAACAAAGAACATAATCCAAAACCCTAAATTGCAAGTCT
CGCCCAATTTCTCTATCACTAGTCCTCACTTACGATGGCGTTACGTCGCT
CTCTCACTGCTTACAACCCTTTGTTGCTACTCATTACAATAACGAAAAGT
TGAATATCCATATATTTATTTGGATGTGGAATTGAACGAATCTCGTCAAA
TTTTTGATTTAGTTGATGGATTTGAGTAGAAGTTTGGGCAGAACGGGAAT
GATGGTCTGCAAGTGGTTATAAACTTGATTCTGAGTTATTACTATATATG
TAGCCTCTTTACAACGACCAAGGTTTCTTCCAGGTACCATTTGATCTTTT
TAGAACTTAGTTTTCTGAAACACCCTGATTTGGATCAAATATCACCAACA
ACTCTTAAAAACTTGATTAATCAATTGTTTACTTCATCTTGATAACAAGT
GGAATGATTTTCTACTTGAAAAAAAAGGTCCATGTGCGTCTGGTGGATCT
GGTAAATGAAGATGGAAGGGAGAGCTGACTTTAAAGACACAAACACGTCA
CCATATCTTTTATTTTATTTTAAATTTTCTTTITTTCCTATTTCTTTCTITT
CTTGATCTCCAGATGGTATGTGGTGTGGATAATTTACACATAGAGATTGG
GAACGACTGTGATTTAGAGAGGACGTGGCTTGGGGTTGAGGATGGTTTAT
GGCTGGCCGAGTTTCATTTATATAAACAAACAAATATATAAAACAAGGGG
TAAAATGGCCATCTTATATGTATTTAACCGTCCTCTTTTTTTTTTTTTTT
ITTTTTTTTTTTTITTTTTGTAATTTAAGAAGGGGTATACCAGTGTCAGC
CTCTTATTCCCAACCAGTCAAATAGGGACTTAGGTTGTTTGGAAACAGTT
CCGTGAGACCGTGACTTGGATGGTAGATAAATTTAGTAAACTTAACCCTT
CAATTAACCTACCTTTTTCTTATTAACTCAATTTCAACCTAAATTCTGAT
TCTTGTTTGAAAATAAGTTGCATCTTTATTTTTGTATTATCTTGTTGCAT
AGGATCCTTAGCATCTTTTAATAATTTATTTGAAGGTGAAAGATCCAACT
ATTTTTAATCTGTTGACGTTTTCCATCATTTGCAACTGTTTCTTGAAAAA
AAAATACCTAAAATCAAAATAACCATTTTCAAATCCAAAATTATAAGAGA
GAATTGTAAATGGACATGGAATCATAAATCATTAACACAGTTCAGTAAAC
AAGTTGCTAATTACATTTCTTGCTGTGCAGATTGAAATTCTATCAGAGAA
AGAGACATTACAAGAAGCCACTGGCAGTATTTCAAATCTTGTATTCCCAT
CCTGTCTCATGCACTCTTTTCATAACCTCCGTGTGCTTACATTGGATAAT
TATGAAGGAGTGGAGGTGGTGTTTGAGATAGAGAGTGAGAGTCCAACAAG
TAGAGAATTGGTAACAACTCACAATAACCAACAACAGCCTATTATACTTC
CCTACCTCCAGGAATTGTATCTAAGGAATATGGACAACACGAGTCATGTG
TGGAAGTGCAGCAACTGGAATAAATTCTTCACTCTTCCAAAACAACAATC
AGAATCACCATTCCACAACCTCACAACCATAGAAATGAGATGGTGTCATG
GCTTTAGGTACTTGTTTTCGCCTCTCATGGCAGAACTTCTTTCCAACCTA
AAGAAAGTCAAGATACTTGGGTGTGATGGTATTAAAGAAGTTGTTTCAAA
CAGAGATGATGAGGATGAAGAAATGACTACATTTACATCTACCCACAAAA
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CCACCAACTTGTTCCCTCATCTTGATTCTCTCACTCTAAACCAACTGAAG
AATCTGAAGTGTATTGGTGGAGGTGGTGCCAAGGATGAGGGGAGCAATGA
AATATCTTTCAATAATACCACTGCAACGACTGCTGTTCTTGATCAATTTG
AGGTATGCTTTGTACATATTCAATTATTTATTTAATTTCCTTTTTTATTT
GCAATATTCTATAAATAATACATTTTATACCCACTATACTAAGATAATAA
TTACCTAGAGGGATGGATGCTATGACACAGCTGCTACACTTCAGAAACTC
TAGTAAGGGCAGTTATGGAAGTTCAATAAAATGATAATGGCATCTTTTGA
TGGGTAATATAGGCAATTTAAGTTTTATTTCTGTTAAAGCAGTATTTAGC
AAGTACTGGCCAGTAGGAGAGGAGAATATCACCTTTTGTGAAAATCTGGT
CATTGTACCCAGAATTTAGTTAAATGTAACATTITTAGATATTAGGGGTTA
TCAGGTGACAGATATTGTAGAATAGAACAATATGTAATATTACCCAAAAC
TATTTTTTCTAAGGTTGCTCTGTTAAATATGTGCTTTCTTGATTTCATTG
AATTTGCATTCCTATATTTTAGGTGGTAAAGTGATTGTCTCTTCAATAAA
TCCCGAAATTAATTAAAAAAAAAAAAACAAAAGTAAATTTTTGATATGGA
GAGCACTGGTATCATTTAGTATATAAAAAAACTAGATTTTGAATTAAGTT
TCTTATATAAAAGCTGTGTATATAGTTTAATTAGTTTITACATCATTTTTC
CATGTGGTGTTGCAGTTGTCTGAAGCAGGTGGTGTTTCTTGGAGCTTATG
CCAATACGCTAGAGAGATAAAAATAGGCAACTGCCATGCATTGTCAAGTG
TGATTCCATGTTATGCAGCAGGACAAATGCAAAAGCTTCAAGTGCTGAGA
GTAATGGCTTGCAATGGGATGAAGGAGGTATTTGAAACTCAATTAGGGAC
GAGCAGCAACAAAAACAACGAGAAGAGTGGTTGTGAGGAAGGAATTCCAA
GAGTAAATAACAATGTTATTATGCTTCCCAATCTAAAGATATTAAGTATT
GGAAATTGTGGGGGTTTGGAACATATATTCACATTCTCTGCACTTGAAAG
CCTGAGACAGCTCCAAGAGTTAACGATTAAGGGTTGCTACAGAATGAAAG
TGATTGTGAAGAAGGAAGAAGATGAATATGGAGAGCAGCAAACAACAACA
ACAACAACGAAGGGGGCATCTTCTTCTTCTTCTTCTTCTAAGAAGGTGGT
GGTCTTTCCTTGTCTAAAGTCCATTGTATTGGTCAATCTACCAGAGCTGG
TAGGATTCTTCTTGGGGATGAATGAGTTCCGGTTGCCTTCATTAGATAAA
CTTATCATCGAGAAATGCCCAAAAATGATGGTGTTTACAGCTGGTGGGTC
CACAGCTCCCCAACTCAAGTATATACACACAAGATTAGGCAAACATACTC
TTGATCAAGAATCTGGCCTTAACTTTCATCAGGTACATATATATTCCTTT
AATTGGCATCATCTAATTAAGAAAGATATCATTCCTGCCAAGTAAATTTA
CTTCAAACACATTCACACTAGTTTCAGTCCAAGTTTATGTTGTTCTAGGA
AGGCCAAAATGGGAAAGCAAGATAGGGAAAAATAGAGTATTTCAGTGGAA
AGGGTATTTTAGGTATTTTCTGTCAAAAATTGTTATTGCAGGCTTTTTAG
TACCTGGAAGAGCATGATTATTCTCGATTTGCTTGTTTCTTTATCATTTT
TCTTAGCCTAGCATGATTTTCAATGAAATCTTTCCCTGTTACTCCATTTG
ATTGTTGTTCTTCATGGTTCTAAGTGAGTTAGTGGCTCATCTGTTACTTC
TTTTGATTGTTATTTTCATAGCATGTTGTCACTTGAATCAAGCTTTTCCA
TTTTCAACAAGGACAAAAGGTCAAAACTAACCTACTTTATGAGATCAAAA
ATAGCAACCCATCGGATAACTTTTAGTTGGAGTTAATACTTACAATTACC
ATTGTGATTAATAATTATAATATCTTGTATTAATTCATAAAAATTGGTAC
AGCACATATATGACATTTCAAAGGTTTTTGTTTGACATATATATGCCTCT
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GGCGTTTTCTTTATTGGACATGCAGACTTCATTCCAAAGTTTATACGGTG
ACACCTTGGGCCCTGCTACTTCAGAAGGGACAACTTGGTCTTTTCATAAC
TTTATCGAATTAGATGTGAAATCTAATCATGATGTTAAAAAGATTATTCC
ATCCAGTGAGTTGCTGCAACTGCAAAAGCTGGTAAAGATTAATGTAATGT
GGTGTAAAAGGGTAGAGGAGGTATTTGAAACTGCATTGGAAGCAGCAGGG
AGAAATGGAAATAGTGGAATTGGTTTTGATGAATCGTCACAAACAACTAC
CACTACTCTTGTCAATCTTCCAAACCTTGGAGAAATGAAGTTACGGGGTC
TCGATTGTCTGAGGTATATATGGAAGAGCAATCAGTGGACAGCATTTGAG
TTTCCAAACCTAACAAGAGTTGAAATTTATGAATGTAATTCATTAGAACA
TGTATTTACTAGTTCCATGGTTGGTAGTCTATTGCAACTCCAAGAGCTAG
AGATTGGTTTGTGCAACCATATGGAGGTCGTGCATGTTCAGGATGCAGAT
GTTTCTGTAGAAGAAGACAAAGAGAAAGAATCTGATGGCAAGATGAATAA
GGAGATACTTGTGTTACCTCATCTAAAGTCATTGAAATTACTACTTCTTC
AAAGTCTTAAGGGGTTTAGCTTGGGGAAGGAGGATTTTTCATTCCCATTA
TTGGATACTTTGGAAATCTACGAATGCCCAGCAATAACCACCTTCACCAA
GGGAAATTCCGCTACTCCACAGCTAAAAGAAATGGAAACAAATTTTGGCT
TCTTTTATGCTGCAGGGGAAAAAGACATCAACTCCTCTATTATAAAGATC
AAACAACAGGTAAACCAGATCTTTGTTGCTTTAATAATTCTTAAACTACA
TTTGAAAAGCTTCATGCAAGTTTTTTTTGTTATATTGTCAAAAACCGCAA
CCTACATTTTCAGCTTTATATTTATGTACTTTATGCAGGATTTCAAACAA
GACTCTGATTAATGTGAAGTGAATATTAAAGGTAAATTATATTTTCATGT
TCCTAGTTGCCTATTAATTAAAGGCCTTTTAGTTCGTGATTTTTGGATGT
ATTCTTCATGATGATGTCAATCTTCTAATACCCCATTCATTGTTTGGTTG
AATGTTGACTCTATGTCAGGATGAATATTCAAGGGAAGAATTGTTCATCA
TATGAAGGACATTAAAGAACATGGTGCTAT

RG2C deduced polypeptide sequence (SEQ ID NO:92)

MAMETANEINKQVVPVLMVPINDYLRYLVSCRKYISDMDLKMKELKEAKDNVEEH
KNHNISNRLEVPAAQVQSWLEDVEKINAKVETVPKDVGCCFNLKIRYRAGRDAFNI
IEEIDSVMRRHSLITWTDHPIPLGRVDSVMASTSTLSTEHNDFQSREVRFSEALKALE
ANHMIALCGMGGVGKTHMMQRLKKVAKEKRKFGYIIEAVIGEISDPIAIQQVVADY
LCIELKESDKKTRAEKLRQGFKAKSDGGNTKFLIILDDVWQSVDLEDIGLSPSPNQG
VDFKVLLTSRDEHVCSVMGVEANSIINVGLLIEAEAQRLFQQFVETSEPELHKIGEDI
VRRCCGLPIAIKTMACTLRNKRKDAWKDALSRLQHHDIGNVATAVFRTSYENLPD
KETKSVFLMCGLFPEDFNIPTEELMRYGWGLKLFDRVYTIIEARNRLNTCIDRLVQT
NLLIGSDNGVHVKMHDLVRAFVLGMYSEVEQASIVNHGNMPGWPDENDMIVHSC
KRISLTCKGMIEFPVDLKFPKLTILKLMHGDKSLKFPQEFYEGMEKLRVISYHKMKY
PLILPLAPQCSTNIRVLHLTECSLKMFDCSCIGNLSNLEVLSFANSCIEWLPSTVRNLK
KLRLLDLRLCYGLRIEQGVLKSLVKLEEFYIGNAYGFIDDNCKEMAERSYNLSALEF
AFFNNKAEVKNMSFENLERFKISVGCSFDGNINMSSHSYENMLRLVTNKGDVLDSK
LNGLFLKTEVLFLSVHGMNDLEDVEVKSTHPTQSSSFCNLKVLIISKCVELRYLFKL
NVANTLSRLEHLEVCKCKNMEELIHTGIGGCGEETITFPKLKFLSLSQLPKLSGLCH
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NVNIOGLPHLVDLKLKGIPGFTVIYPQNKLRTSSLLKEEVVIPKLETLQIDDMENLEEI.
WPCELSGGEKVKLREIKVSSCDKLVNLFPRNPMSLLHHLEELTVENCGSIESLENID
LDCVGAIGEEDNKSLLRSINVENLGKLREVWRIKGADNSHLINGFQAVESIKIEKCK
RFRNIFTPITANFYLVALLEIQIEGCGGNHESEEQIEILSEKETLQEATGSISNLVFPSC
LMHSFHNLRVLTLDNYEGVEVVFEIESESPTSRELVTTHNNQQQPHLPYLQELYLR
NMDNTSHVWKCSNWNKFFTLPKQQSESPFHNLTTIEMRWCHGFRYLFSPLMAELL
SNLKKVKILGCDGIKEVVSNRDDEDEEMTTFTSTHKTTNLFPHLDSLTLNQLKNLK
CIGGGGAKDEGSNEISFNNTTATTAVLDQFELSEAGGVSWSLCQYAREIKIGNCHAL
SSVIPCYAAGQMQKLQVLRVMACNGMKEVFETQLGTSSNKNNEKSGCEEGIPRVN
NNVIMLPNLKILSIGNCGGLEHIFTFSALESLRQLQELTIKGCYRMKVIVKKEEDEYG
EQQTTTTTTKGASSSSSSSKKVVVFPCLKSIVLVNLPELVGFFLGMNEFRLPSLDKLII
EKCPKMMVFTAGGSTAPQLKYIHTRLGKHTLDQESGLNFHQTSFQSLYGDTLGPAT
SEGTTWSFHNFIELDVKSNHDVKKIIPSSELLQLQKLVKINVMWCKRVEEVFETALE
AAGRNGNSGIGFDESSQTTTTTLVNLPNLGEMKLRGLDCLRYIWKSNQWTAFEFPN
LTRVEIYECNSLEHVFTSSMVGSLLQLQELEIGLCNHMEVVHVQDADVSVEEDKEK
ESDGKMNKEILVLPHLKSLKLLLLQSLKGFSLGKEDFSFPLLDTLEIYECPAITTFTK
GNSATPQLKEMETNFGFFYAAGEKDINSSIIKIKQQDFKQDSD.

RG2D polynuclectide sequence (SEQ ID NO:93) and (SEQ ID NO:94)

ACGACCACTATAGGGCGAATTGGGCCCGACGTCGCATGCTCCCGGCCGCC
ATGGCCGCGGGATGTAAAACGACGGCCAGTCGAATCGTAACCGTTCGTAC
GAGAATCGCTGTCCTCTCCTTCAACCATTTAATGTATATGAGCTAAATTG
AAACATCTACTATCATGTTTAAATTTATAAACTTTTITCCTTTAGATTCAC
TTGTCTGGATGTGTTTAATAAAACCCAATTTCCCACATGCGTAGAGATCA
TAGATGTAACTATTGTTAATCAATTTTGCCTGCCAAGTTTTAATAATTAT
ACTTGGATATTAACAAAACTTTATCTAACGACCAAGGTAATATTAAAAAT
AGGTTATTATTCTTCATGCTAATTAAAAGATGGGTTGCAAAAGTGAGACC
ATGAAAACATTAACACGTTGATATTTTCAACTTTTATTCTTTCATATTCA
CCATATTTTTTACTTTCGTATTGATTAATCATCTTTCAATCACAGGCTCC
TTGGCAAAAAGTCAGATCTATTAACAAATACTTCCATGTGGTTGCAAATT
ACAAGGATTTCAACATAATTACCAAAACATAGCATTATCATAAGATCGAA
TAATAATCAAATTCTTCTATAATATTACACAAAGGTAACGTCATTAATTA
ATTACGATACGAGACAGACTTTTTCACTCGTGACATCAACGGTCTATTCT
AACTTTACTTAATTAAATGAATCTAGGATGTGCTCATATGCATGTAATAT
TTGCTACCGTCATCTTTCAAATGACCATATTTTITATGTATTTATAATGAA
TCAATGAAAAACCGGATTTCTATTTAAAATTCTTAAAACTTCATCTTTTA
AGCCAGGGTGAATACAATTGTAGATCCACTGTTAATTTCCATCGATTATG
CGTGATCAATTGTTGGCTGCATACGATGCAGGTGCTACCACAAGAATATG
GCCATGGAAACTGCTAATGAAATTATAAAACAAGTTGTTCCAGTTCTCAT
GGTTCCTATTAACGATTACCTACGCTACGTCGTITCCTGCAGAAAGTACA
TCAGTGACATGGATTTGAAAATGAAGGAATTAAAAGAAGCAAAAGACAAT
GTTGAAGAGCACAAGAATCATAACATTAGTAATCGTCTTGAGGTTCCAGC
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AGCTCAAGTCCAGAGCTGGTTGGAAGATGTAGAAAAGATCAATGCAAAAG
TGGAAACTGTTCCTAAAGATGTCGGCTGTTGCTTCAATCTAAAGATTAGG
TACAGGGCCGGAAGGGATGCCTTCAATATAATTGAGGAGATCGACAGTGT
CATGAGACGACACTCTCTGATCACTTGGACCGATCATCCCATTCCTTTGG
GAAGAGTTGATTCCGTGATGGCATCCACCTCTACGCTTTCAACTGAACAC
AATGACTTCCAGTCAAGAGAGGTAAGGTTTAGTGAAGCACTCAAAGCACT
TGAGGCCAACCACATGATAGCATTATGTGGAATGGGGAGAGTGGGGAAGA
CCCACATGATGCAAAGGCTGAAGAAGGTTGCCAAAGAAAAGAGGAAGTTT
GGTTATATCATCGAGGCAGTTATAGGGGAAATATCGGACCCCATTGCTAT
TCAGCAAGTTGTAGCAGATTACCTATGCATAGAGCTGAAAGAAAGCGATA
AGAAAACAAGAGCTGAGAAGCTTCGTCAAGGGTTCAAGGCCAAATCAGAT
GGAGGTAACACTAAGTTCCTCATAATATTGGATGATGTCTGGCAGTCCGT
TGATCTAGAAGATATTGGTTTAAGCCCTTCTCCCAATCAAGGTGTCGACT
TCAAGGTCTTGTTGACTTCACGAGACGAACATGTTTGCTCAGTGATGGGG
GTTGAAGCTAATTCAATTATTAACGTGGGACTTCTAATTGAAGCAGAAGC
ACAAAGATTGTTCCAGCAATTTGTAGAAACTTCTGAGCCCGAGCTCCACA
AGATAGGAGAAGATATTGTTAGGAGGTGTTGCGGTCTACCCATTGCCATC
AAAACCATGGCGTGTACTCTAAGAAATAAAAGAAAGGATGCATGGAAGGA
TGCACTTTCTCGTTTACAACACCATGACATTGGTAATGTTGCTACTGCAG
TTTTTAGAACCAGCTATGAGAATCTCCCGGACAAGGAGACAAAATCTGTT
TTTTTGATGTGTGGTTTGTTTCCCGAAGACTTCAATATTCCTACCGAGGA
GTTGATGAGGTATGGATGGGGCTTAAAGTTATTTGATAGAGTTTATACAA
TTATAGAAGCAAGAAACAGGCTCAACACCTGCATTGAGCGACTGGTGCAG
GCAAATTTACTAATTGGAAGTGATAATGGTGTACACGTCAAGATGCATGA
TCTGGTCCGTGCTTTTGTTTTGGGTATGTATTCTGAAGTCGAGCAAGCTT
CAATTGTCAACCATGGTAATATGCCTGGGTGGCCTGATGAAAATGATATG
ATCGTGCACTCTTGCAAAAGAATTTCATTAACATGCAAGGGTATGATTGA
GATTCCAGTAGACCTCAAGTTTCCTAAACTAACGATTTTGAAACTTATGC
ATGGAGATAAGTCTCTAAAGTTTCCTCAAGAATTTTATGAAGGAATGGAA
AAGCTCCAGGTTATATCATACGATAAAATGAAGTACCCATTGCTTCCTTT
GGCACCTCAATGCTCCACCAACATTCGGGTGCTTCATCTCACTGAATGTT
CATTAAAGATGTTTGATTGCTCTTCTATCGGAAATCTATCGAATCTGGAA
GTGCTGAGCTTTGCTAATTCTCGCATTGAATGGTTACCTTCCACAGTCAG
AAATTTAAAGAAGCTAAGGTTACTTGATCTGAGATTTTGTGATGGTCTCC
GTATAGAACAGGGTGTCTTGAAAAGTTTGGTCAAACTTGAAGAATTTTAT
ATTGGAAATGCATATGGGTTTATAGATGATAACTGCAAGGACATGGCAGA
GCGTTCTTACAACCTTTCTGCATTAGAATTCGCGTTCTTTAATAACAAGG
CTGAAGTGAAAAATATGTCATTTGAGAATCTTGAACGATTCAAGATCTCA
GTGGGGTGCTCTTTTGATGGAAATATCAGTATGAGTAGCCACTCATACGA
AAACATGTTGCAATTGGTGACCAACAAAGGTGATGTATTAGACTCTAAAC
TTAATGGGTTATTTTTGAAAACAGAGGTGCTTTTTTTAAGTGTGCATGGC
ATGAATGATCTTGAAGATGTTGAGGTGAAGTCGACACATCCTACTCAGTC
CTCTTCATTCTGCAATTTAAAAGTCCGTATTATTTCAAAGTGTGTAGAGT
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TGAGATACCTTTTCAAACTCCATGTTGCAAACACTTTGTCAAGCCTTGAG
CATCTAGAAGTTTGTGGATGCGAAAATATGGAAGAACTCATACATACTGG
GATTGGGGGTTGTGGAGAAGAGACAATTACTTTCCCCAAGCTGAAGTCTT
TATCTTTGAGTCAACTACCGAAGTTATCAGGTTTGTGCCATAATGTCAAC
ATAATTGGGCTACCACATCTCGTAGACTTGAAACTTAAGGGCATTCCAGG
TTTCACAGTCATTTATCCGCAGAACAAGTTGCGAACATCTAGTTTGTTGA
AGGAAGAGGTAGATATATGTTCTTTATGTTAATACAATTTAAATAATATT
TTCAACCAAAATTTCATAATATATCTGTAATTTGATTGTATGATGTGTTA
TTGTTTATATGTGGCTATTAAGGGATGATTATTTTGCAGGTTGTGATTCC
TAAGTTGGAGACACTTCAAATTGATGGCATGGAGAACTTAGAAGAAATAT
GGCCTTGTGAGCTTAGTGGAGGTGAGAAAGTTAAGTTGAGAGAGATTAAA
GTGAGTAGCTGTGATAAGCTTGTGAATCTATTTCCGCACAATCCCATGTC
TCTGTTGCATCATCTTGAAGAGCTTAAAGTCAAAAATTGTCGTTCCATTG
AGTCGTTATTCAACATCGACTTGGATTGTGTCAGTGCAATTGGAGAAGAA
GACAACAAGAGCATCTTAAGAAGAATCAAAGTGAAGAATTTAGGGAAGCT
AAGAGAGGTGTGGAGGATAAAAGGTGCAGATAACTCTCGTCCCCTCATCC
ATGGCTTTCCAGCTGTTGAAAGCATAAGTATCTGGGGATGTAAGCGGTTT
AGAAATATATTCACACCTATCACCGCCAATTTTGATCTGGTGGCACTTTT
GGAGATTCACATAGGAAATTACAGAGAAAATCATGAATCGGAAGAGCAGG
TAACGCTTTCAATTTCACTTTCTTACTTAATTAAGGACTAAGCTCTTGTT
TTTTGAATAATAAAGAGGTGGGATGACTAAACTTGGGCATCACAATTGTA
ACAAAATGTTACAAACCATGAACGTACAAACCATTTCTTGAATTAAGGTT
TCAATACAAGTCATTTACAAATATGGCTTAAGTTTTTTTATATTTATGTA
TCAACATTATTTTTCATTAGAGGTCATTATTATAATAGTAAGTTTAAAGC
AATTTAAATTAGCACTAATTTTTCATCATCTAACTTTAGCTAATAAATCG
TTATAAATGTCAATAGCTAAAATAAAAATATTTGACATTCACTGAGAGCA
ATTTTTTCTAAACATGATTGCAAATGATTAAAACTTAAATTTAAACTAAA
AAGATTTTTATATATGTTATACAAAATTTACAAATTGAAATTGGATATGT
TAATTAACAGTTTATAATTATTGTATTACAAAGCGATATATAATAAAATA
TTATTTTTCTGTAGTCATGTATAATTGTATATGTAAATGATTTTTTAAGA
TGGTAGAAGTGGAAACTAGTCAATCTCACTTAACTCATTGTCACACCAGT
TTTATATCCGTTTCTCTCTCTCTCTCTTCTTGCCTCCATCTTTTTTCAAC
TCATAACACATAAAAATAACATATTTTCCAACACATTTAAGTCACTACCA
CATCATTATTTTTAATTTAATTAAATTAGAAAATATAAAATTAAATAAAA
CATAACATTTTTTTATTAAAAGGCACTAATACAAATAAAAAGATACACGG
TAAATAAAAAAACGATAATTAGAAAAAAAACATAATAAAAAAAGACAACA
TTAAAAATAWAAAGCGACAACTAAAATTAACTAATGATCAAGAAAATTCT
AAAACTCCCACCATATTTTTCTGCAATTTGTCATTTATGTTCAAACACCA
TTCGCAGAATCCCTCCTATCAAGTGATCATGTTGATTGAGAAAAAACTGT
ATGTCTCTCTCATGTATCTCCAAGTCCAACAAGTTAGCTTTCATTTCTTC
ATTTTCTCATGTAAGACGCAAATTTTCATCCCGATATTGTTTTCTATCTT
CCACCTCTACTTTATTCACAGTGTGGATGAAGGAGAGGACAGCGATTCTC
GTACGAACGGTTACGATTCGACTGGCCGTCGTTTTACAATCCCGCGGCCA
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TGGCGGCCGGGAGCATGCGACGTCGGGCCCATTCGCCCTATAGTGGTCGT
AATACA (SEQ ID NO:93)

Sequence gap
TGAGCCTCCGATGCTTAGTCCACTTGGCACAGTTCAAGTCCAATCAACTT
ATAACCCATTTTTCTTCAAGTTGTCTTCAAGTTAAGCCCAATTTGCCTTC
TCCAAATCATCCATAACTTCATGGAATCGCCCCTTCATCTTAATCCCGAA
TGCACAATTATTCTCCCATCT TCATTTTAAGCAAGAGGCCACCTTCTTCA
TGCTTCATCCATCAATAGTCTGTTGGAATAGTGTCTAAGGCTGCAACTAT
ATTAGACAAGTATTTGACCCGGTTGTGCATGGTCCTTTTGGGTTGCCTTC
ACCATAGCAACTTGATAGGATGATTTATTAAGAGAGAGTAAATATTATTA
ATATATTATGAGAATAATATAATGAATAATATATTTGTTATTTGATTAAT
ATAAGTCATAGAATTAATTAGAATTAATTTGGTGACTTAAAGAGATTAAT
TAAATAAAGGGGTATAAACTGTCAATTGTTTGATAGTTAAGCTTTAGACT
GTAAATCCATTTGGATATGGTATGGACGAATCCTAAGGGATTTAGGATAG
CTAAAATCGTCCATATGAGTTATCTAAGAAGGATTTGGATAGCCTTAAGA
GAAGATTATCTGATAGGGACTTATCTGTAATCCTTAAGGAGTCTACAAGT
ATAAATAGACCCTATGGCTGATGGAATTCGACACATCTCCTAAAGTAAGA
GAGCCTTGGCCGAATTCCTCCCCTCACCTCTCTCCTAAATCATTCTTCTT
GCTATTGGTGTTTGTAAGCCATTAGAGGAGTGACATTTGTGACTCTAGAA
TCTCCAAGACCTCAAGATCAACAAGGAATTCAAAGGTATGATTCTAGATC
TGTTTCAATGTTGTTATTTGTCCTAATTAGTCATTAGAAGACTTGGATTC
AAAGCATGTTTATTAGAAAGCCTAGATCYGAGCAATAGGGTTTTGCATGC
GCACATAGGAAAGTTCTTATGGCTAAAACCCATCATAGTCCACTTCATGT
ATCATCTCTACTAGTTATTTAGTCCATAATCCTTGTTGTCCTCCAAGTTT
AATTACCTCCCTTAGTTCCTGTTCTGCTAGTTTCCTTAAAATTTGCTATT
AAGATCACAGAACTAGAGAGTACCCAAAATGGTTATAAAATAACAAAAAG
GAAAATATGCATGAAGATTAACTAAATTATAAATGTAATATGCTAAAATA
AACTATAAAAAAAAAGTAAATAAAATGAAACTATCACACTCCGACCACCC
TTATAGGCTTGTACTGCACCCACCCTTCATTCCTTGTACCAATATGGGAT
GGAAACATTATTCATTAAGCCAAAAAACTAACATTTAAGGGGTGAGTGAC
AAAGGTAAGTACTAAAGACAACAATAATCCATTTTTCTTGTACATACACA
ACACACACATAGGGGCGGACGTAGGATTTGTAGTATGTGTTGTGGGTGAC
ACATTTTTTCTTTTACGTAGTGACACAATAGTAGAGAAAACGAGAAATTC
CAATTTTTTACATTGTGTTCGAAAAAATATACAGGGGTTGCTGGTGCTAC
TCTGGGCACCAAAGTGGAACCGCCCCTGCACACACACACACATAGAGGGA
GAGAGAGAGGAGAAAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGATTT
TGGGATGTGATACTTCTTTTGGGAAAATGGAGCAATATCTTTAATATTGT
ATTTTTTTAATGTAATTTATATATTTAATCATTTTAGTTTATAACTTTTA
GTTTTTTTTATTTTAATCTGTATATTTAATCATTTCAGTTTATAAGTTTT
ATTTATTTTGGTATACCAGAAAAAAAAGTCTTTTATGTGTTGGATTTAAC
ATAAAAATCTAACAATATTAATCAAAAAGACCAAACATGTGGACAATTAT
GTATATAATTAATTCTCAATGGTCTTAGTGTAACGATATAAATTTCAAAA
CAATTTTTCACATTAAAAAAAACACTTTCAGTCATAATTGTTATAAATTA
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TCATTGTATCACAAAATCAGTTCATAACATCACATCCCAAGATCAATAAA
GTGTAAATACTCCTCATGTGTGTACTAATCAAGCCGACGCCTTCCCGCGA
TTCTCACTGGTACCTGAAACACGTAACATAACAACTGTAAGCATAAATGC
TTAGTGAGTTCCCCAAAATACCACATACCACATATATGCCTTTCCAGGCC
ATAACTCTGTAGGATCTTCCGACCCAAGTGTCTCAGGGGACTTCCGTCCC
GAATCCCGGTAGACCTTCCGGTCCTACCCGTATTGACCTTCCGGTCCGTA
TCATACATAACATACATAACACATACATATCACATAACAACATATAGCAC
ATACATCTCATAACATAAAAGACCTTCCGGTCACATAAAGGTACCCTTCC
AGGTACAGTATAGTGAGAANACTCACCTCGTATGATGTCTAATACCTCAC
GTGCTCGATATCCCTGAATCTCGAAACAATGACCTAGCCCCGCCTACTCA

- CATAAAGTAATTATTTCAAATCATTAACGGCTCTCAAGGCTAGACTACAT

CCCTTTCTATAAATCCACAGAAGGGTAAAAGACCATTTTACCCCTCCTTG
ACCCAAAAGTCCAAATGTTGATCAAAACCCCAAAAGTCAACGAAAGACAA
TGGTCAACTTTGACCCTACTCGTGGAGTGCACAAAGGTGACTCGGCAAGT
ACATGCGGGTCCTCTGAATCCTTTCAGTCTCTCTTGGCTCGTCGAGTCTT
TCTTCCACCCGACGAGTTACACCTGTCATGAATCGCGGGGCAACCCCGAC
TCGACTTGTCGAGTCCGCTCATGGACTCAACGAGTTCATTCCATGCTCAC
ACTCAAATGACCTCCTGAGGTCAGATCTGTTCCTCTAATCCATAGATCTG
ACCTTCCCAAGCTCAATAAACACGTAAAGGTTCGAACTTGATACTCATGC
AACGTCCAAATGATTCTACTTGATGATTTAGCCCCAAATACAACATCCTA
AGTCCATACGACCTTATTTTTCTCAAATAACAACACATATATTTAATTAC
CAATGACAGTAATAGATATCATATAAAGTATTTGTAACACTTTGTAAGAA
CCTTGCTACTATAGGTAAAAAGAAACATTTCAAAGTACATGCCCTAATTA
GAAAAAAAGTTATAAAAAAATAATGACTAGGGGCGTGTTTTTTTTACTAG
TTTGTATCAAATTATATCAAAATTTAAGGTGGAAAAGAATGACGACCACA
TTAACCAGAAATGTAATTATTTTTTTATTTGGTAATTTTTAATATTTGTT
GTGATCTATGTATTTAAAAGTAAATATCAAACAAGAACATAATCCAAACC
CTAAATTGCAAGTCTCGCCCAATTTCTCTATCACTAGTCCTCACTTACGA
TGGCGTTACGTCGCTCTCTCACTTCCTACAACCCATTGTTGCTACTAATT
ACACTAACGAAAAGTTGAATATCCATATATTTATTTGGATGTGAAATTGA
ACGAATCTCGTCAAATTTTTTATTTTGTTGATGGATTTGAGTGGAAGTTT
AGGCAGAACGGGAATGATGGTCTGCAAGTGGTTATAAACATGGGTGAAGA
TAAAATGGAGTTGTCGCCGTTGTATTATAGATCTCTTAGGGGTTTGATTC
TGAGTTATTACTGTATACGTAGCCTCTTTACAACGACCATTCTTCCAAGT
ACCATTTGATCTTTTTAGAATCCAGTTGTCTGAAACACCCTGATTTGGAT
CAAATATCACCAACAACTCTTAAGAACTGGACTAATTAATTGTTTTCTTG
ATCTTGATAACAAGAGGAAACACGTCACCATATCTTTTATTTTAAATTTG
CTTTTGGTGTATTTTCTTTCTTCCCATTTCTTTCTTGATCTGTTCCAGAT
GGTATTTGGTGTGGATAATTTACACCTGGAGATTGTGAACGATGGGAAGG
GGTATGTGATTTACAGAGGATGTGGCTTGTGGTTGAGGATGGTTTATGGC
TGGCCGAGTCTAATTTATATTTATATAAACAAATAAATATATAAAACAAG
GGTAAAATATGTATTTAAGCGTCCTCTTTTAATGGTGACAATTTTTACAG
TTTACTCTCTTTGTTTTTTAATTGTGATGCCCACGATCGAACTCATTCAT
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CCCCCCCCCTTTTTTTTTTAAAATAAAAAATTAAGAAGGGGTACCACCAT
ATACCCGTGTCAGCTTCTTATTCCCAAGCAGTCAAATAGGGACTTAGGTT
GTATGGAAACAGTTCCGTGACTTGGATGGCAGATAAATTTAGTAAACTTA
ACCCTTCAATTAACCTACCTTTTTCTTATTAACTCAATTTCAAGCTAAAT
TCTGATTCTTGTTTGAAAATAAGTTGCATCTTTATTTTTGCATATTATCT
TGTTGCATAGGATCCTTAGCATCTTTTAATAGTTTATTTGAAGCTGAAAG
ATCCAACTAGTTTTGATCTGTTGGCATTTTCCATCATTTGCAACTGTTTC
TTGAAAAAAAATACCTAAAATCAAAATAACCATTTTCAAATCCAAAATTA
TAAGAGAGAATTGTTAATGGACGTGGAATCATAAATCATTAACACAGTTC
AGTACACAAGTTGCTAATTACATTTCTTGCTGTGCAGATTGAAATTCTAT
CAGAGAAAGAGACATTACAAGAAGTCACTGATACTAATATTTCTAATGAT
GTTGTATTATTCCCATCCTGTCTCATGCACTCTTTTCATAACCTCCATAA
ACTTAAATTGGAAAATTATGAAGGAGTGGAGGTGGTGTTTGAGATAGAGA
GTGAGAGTCCAACATGTAGAGAATTGGTAACAACTCACAATAACCAACAA
CAGCCTATTATACTTCCCAACCTCCAGGAATTGTATCTAAGGAATATGGA
CAACACGAGTCATGTGTGGAAGTGCAGCAACTGGAATAAATTCTTCACTC
TTCCAAAACAACAATCAGAATCACCATTCCACAACCTCACAACCATAGAA
ATGAGATGGTGTCATGGCTTTAGGTACTTGTTTTCGCCTCTCATGGCAGA
ACTTCTTTCCAACCTAAAGAAAGTCAAGATACTTGGGTGTGATGGTATTG
AAGAAGTTGTTTCAAACAGAGATGATGAGGATGAAGAAATGACTACATTT
ACATCTACCCACACAACCACCAACTTGTTCCCTCATCTTGATTCTCTCAC
TCTAAAATACATGCACTGTCTGAAGTGTATTGGTGGAGGTGGTGCCAAGG
ATGAGGGGAGCAATGAAATATCTTTCAATAATACCACTACAACTACCGAT
CAATTTAAGGTATGTTTGTACATATTTAATTATATATTTAATTTCCTTGT
TAATTTCCTTTTCTTTGCAATATTCTATGCGAACTCAAGAATGGGATTTG
GAGGCATATAAAGTTACATTCATTTGAACAAGTATTACCTTTTATTTGTT
ATTTATCATTTTCATATCAAGTACCTATAACATTTCTTTTTTATTTTTCT
AATTAGAAGAGGTCCACATGTCTAATTAGGTTTTCCATTCTATGTGTAAC
CTCTATTCTCTCTGTAATCAAGCATCTTAGATTATTTATCCATTTTCATA
ATTGTGTTTATTTTTACAGTTTTTTTTTTTATTTAATTTTAATAATTTAA
TTTTAATTTATTTATTATTTTTTTTTTGGTAATTGCAACCTGTCATATAT
TCAAGTCTTAATGTAACATAATAATACATTTTATACCCACTATACTAAGA
TAATAATTACCTAAAGGGATGGATGCCATGACACTGCTACACTTCAGNAA
CTCTAGTAAGGGCAGTTATGGAAGTTCAATAAAATGATAATGGCATCTTT
TGATGGGTAATATAGGCAATTTAAGTTTTATTTCTGTTAAAGCAGTATTT
AGCTAGTAGTGGCCAGTAGGAGAGGAGAATATCACCTTTTGTCAAAATCT
GGTCATTGTACCCAGAATTTAGTTAAATGTAACATTTTAGATATTAGGGG
TCATCAGGTGACAGATATTGTAGAATAGAACAATATGTAATATTACCCAA
AACTATTTTTTCTAAGGTTGCTCTGTTAAATATGTGCTTTCTTGATTTCA
TTGAATTTGCATTCGTATATTTTAGGTGGTAAACTGATTGTCTCTTCAAT
AAATCCTGAAATTAATTAAAAAAAAAAAAACAAAAGTACATTTTTGATTT
GGAGAGCACTGGTATCATTTAGTATAGAAAAAAACTAGATTTTGAATTAY
CTTTCTTATATAAAAGTTGTGTATATAGTTTAATTAGTTTTACATCATTT
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TTCTATGTGTTGTTGCAGTTGTCTGAAGCAGGTGGTGTTTGTTGGAGCTT
ATGCCAATACTCTAGAGAGATAGAGATATATAGGTGTGATGCACTGTCAA
GTGTAATTCCATGTTACGCAGCAGGACAAATGCAAAAGCTGCAAGTGCTG
ACAGTCAGTTCTTGTAATGGTCTGAAGGAGGTATTTGAAACTCAATTAGG
GACGAGCAGCAACAAAAACAACGAGAAGAGTGGTTGTGAGGAAGGAATTC
CAAGAGTAAATAACAATGTTATTATGCTTCCCAATCTAAAGATATTGGAA
ATCTACGGTTGTGGGGGTTTGGAACATATATTCACATTCTCTGCACTTGA
AAGCCTGAGACAGCTCCAAGAGTTAACGATTAAGGGTTACTACTCTTGTC
AATCTTCCAAACCTCAAAGAAATGAGGTTGGAGTGGCTAAGTAATCTGAG
GTATATATGGAAGAGCAATCAGTGGACAGCATTTGAGTTTCCAAACCTAA
CAAGAGTTGAAATTTGTGAATGTAATTCATTAGAACATGTATTTACTAGT
TCCATGGTTGGTAGTCTATTGCAACTCCAAGAGCTACATATATTTAACTG
CAGTCTGATGGAGGAGGTAATTGTTAAGGATGCAGATGTTTCTGTAGAAG
AAGACAAAGAGAAAGAATCTGATGGCAAGACGAATAAGGAGATACTTGTG
TTACCTCATCTAAAGTCCTTGAAATTACAACTTCTTCGAAGTCTTAAGGG
GTTTAGCTTGGGGAAGGAGGATTTTTCATTCCCATTATTGGATACTTTAG
AAATCAAAAGATGCCCAACAATAACCACCTTCACCAAAGGAAATTCCGCT
ACTCCACAACTAAAAGAAATACAAACAAATTTTGGCTTCTTTTATGCTGC
AGGGGAAAAAGACATCAACTCTCTTATAAAGATCAAACAACAGGTAAATC
AGATCTTTGTTGCTTTAATAATTCTTAAACTACATTTGAAAAGCTTCATG
CAAGTTTTTTTGTTATATTGTCAAAAACCGCAACCTACATTCAGCTTTAT
ATTTATGTACTITATGCAGGATTTCAAACAAGACTCAGATTAATGTGAAG
TGAATATTAAAGGTAAATTATATTTTCATGTTCCTAGTTGCCTATTAATT
AATGGCCTTTTAGTTCATGATTTTTGGATGTATTCTTCATGATGATGTGA
ATCTTCTAATACCCCATTCATTGTTTGGTTGAATGTTGACTCTATGTCAG
GATGAATATTCAAGGGAAGAATTGTTCATCAWATGAAGGACATTAAAGAA
CATGGATGCTATGAAGATGTTGGGAAAACATATGTATCAAGTGGCAARCT
GCTTAATGATCTAAGTTTGTTGGTTGANGATGTTGATTTTAATATTTCAA
ATTCATTGGTTATATGGGCTTATCAATAGTGTTAATGGGATAATGAGTGA
CTTAACCTAAATTATGTTGTTGGTAAATGTTGGACAAGTATGGAAAATTA
GGAATGACTTGTGAAAAAAAAATAAAAAAAAA (SEQ ID NO:94)

RG2D deduced polypeptide sequence (SEQ ID NO:95)

MAMETANEIKQVVPVLMVPINDYLRY VVSCRKYISDMDLKMKELKEAKDNVEE
HKNHNISNRLEVPAAQVQSWLEDVEKINAKVETVPKDVGCCFNLKIRYRAGRDAF
NIEEIDSVMRRHSLITWTDHPIPLGRVDSVMASTSTLSTEHNDFQSREVRFSEALKA
LEANHMIALCGMGRVGKTHMMOQRLKKVAKEKRKFGYIIEAVIGEISDPIAIQQVVA
DYLCIELKESDKKTRAEKLRQGFKAKSDGGNTKFLILDDVWQSVDLEDIGLSPSPN
QGVDFKVLLTSRDEHVCSVMGVEANSIINVGLLIEAEAQRLFQQFVETSEPELHKIG
EDIVRRCCGLPIAIKTMACTLRNKRKDAWKDALSRLQHHDIGNVATAVFRTSYENL
PDKETKSVFLMCGLFPEDFNIPTEELMRYGWGLKLFDRVYTIIEARNRLNTCIERLV
QANLLIGSDNGVHVKMHDLVRAFVLGMYSEVEQASIVNHGNMPGWPDENDMIVH
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SCKRISLTCKGMIEIPVDLKFPKLTILKLMHGDKSLKFPQEFYEGMEKLQVISYDKM .
KYPLLPLAPQCSTNIRVLHLTECSLKMFDCSSIGNLSNLEVLSFAN SRIEWLPSTVRN
LKKILRLLDLRFCDGLRIEQGVLKSLVKLEEFYIGNAYGFIDDNCKDMAERSYNLSA
LEFAFFNNKAEVKNMSFENLERFKISVGCSFDGNISMSSHSYENMLQLVTNKGDVL
DSKLNGLFLKTEVLFLSVHGMNDLEDVEVKSTHPTQSSSFCNLKVRIISKCVELRYL
FKLHVANTLSSLEHLEVCGCENMEELIHTGIGGCGEETITFPKLKSLSLSQLPKLSGL
CHNVNIGLPHLVDLKLKGIPGFTVIYPQNKLRTSSLLKEEVVIPKLETLQIDGMENL
EEIWPCELSGGEKVKLREIKVSSCDKLVNLFPHNPMSLLHHLEELKVKNCRSIESLF
NIDLDCVSAIGEEDNKSILRRIKVKNLGKLREVWRIKGADNSRPLIHGFPAVESISIW
GCKRFRNIFTPITANFDLVALLEIHIGN YRENHESEEQIEILSEKETLQEVTDTNISND
VVLFPSCLMHSFHNLHKLKLENYEGVEVVFEIESESPTCRELVTTHNNQQQPIILPN
LQELYLRNMDNTSHVWKCSNWNKFFTLPKQQSESPFHNLTTIEMRWCHGFRYLFS
PLMAELLSNLKKVKILGCDGIEEVVSNRDDEDEEMTTFTSTHTTTNLFPHLDSLTLK
YMHCLKCIGGGGAKDEGSNEISENNTTTTTDQFKLSEAGGVCWSLCQYSREIEIYRC
DALSSVIPCYAAGQMQKLQVLTVSSCNGLKEVFETQLGTSSNKNNEKSGCEEGIPR
VNNNVIMLPNLKILEITYGCGGLEHIFTFSALESLRQLQELTIKGYYTLVNLPNLKEM
RLEWLSNLRYIWKSNQWTAFEFPNLTRVEICECNSLEHVFTSSMVGSLLQLQELHIF
NCSLMEEVIVKDADVSVEEDKEKESDGKTNKEILVLPHLKSLKLQLLRSLKGFSLGK
EDFSFPLLDTLEIKRCPTITTFTKGNSATPQLKEIQTNFGFFY AAGEKDINSLIKIKQQ
DFKQDSD.CEVNIK

RG2E polynucleotide sequence (SEQ ID NO:96)

TGGGAAGACACAATGATGCAAAGGTTGAAGAAGGTTGCTAAAGAAAATAGAAT
GTTCAATTATATGGTTGAGGCAGTTATAGGGGAAAAGACAGACCCACTTGCTAT
TCAACAAGCTGTAGCGGATTACCTTTGTATAGAGTTAAAAGAAAGCACTAAACC
AGCAAGAGCTGATAAGCTTCGTGAATGGTTTAAGGCCAACTCTGGAGAAGGTA
AGAATAAGTTCCTTGTAATATTTGATGATGTTTGGCAGTCCGTTGATCTGGAAG
ACATTGGTTTAAGTCATTTTCCAAATCAAGGTGTCGACTTCAAGGTCTTGTTGA
CTTCACGAGACGAACATGTTTGCACAGTAATGGGGGTTGAAGCTAATTCAATTC
TTAATGTGGGACTTCTAGTAGAAGCAGAAGCACAAAGTTTGTTCCAGCAATTTG
TAGAAACTTTTGAGCCCGAGCTCCATAAGATAGGAGAAGATATCGTAAGGAAG
TGTTGTGGTTTACCTATTGCCATTAAAACCATGGCATGTACTCTAAGAAATAAA
AGAAAGGATGCATGGAAGGATGCACTTTTGCATTTAGAGTACCATGACATTAGC
AGTGTTGCGCCCAAAGTCTTTGAAACGAGCTACCATAATCTCCACAACAAGGAG
ACTAAATCTGTGTTTTTGATGTGTGGTTTTTTTCCTGAAGACTTCAATATTCCAA
TCGAGGAGTTGATGAGGTATGGATGGGGCTTAAAGATATTTGATAGAGTTTATA
CTATTAGACAAGCAAGAATCAGGCTCAACACCTGCATTGAGCGACTGGTGCAG
ACAAATTTGTTAATAGAAAGTGATGATGGTGTGCACGTCAAGATGCATGATCTG
GTCCGTGCTTTCGTTTTGGTTATGTTTTCTGAAGTTGAACATGCTTCAATTATCA
ACCATGGTAATATGCTTGGATGGCCTGAAAATTATATGACCAACTCTTGCAAAA
CAATTTCATTAACATGCAAGAGTATGTCTGAATTTCCGGGAGATCTCAAGTTTC
CAAACCTAACGATTTTGAAACTCATGCATGGAGATAAGTTGCTAAGATATCCTC
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AAGACTTTTATGAAGGAATGGAAAAGCTCTGGGTTATATCATATGATGAAATGA
AGTATCCATTGCTTCCCTCGTTACCTCAATGCTCCATCAACCTTCGAGTGCTTCA
CCTCCATCGATGCTCATTAATGATGTTTGATTGCTCTTGTATTGGAAATATGTTG
AATCTGGAAGTGCTTAGCTTTGTTAAATCTGGCATTGAATGGTTACCTTCCACA
ATAGGAAATTTAAAGAAGCTAAGGTTACTTGATCTGAGAGATTGTTATGGTCTT
CGTATAGAAAAAGGTGTCTTGAAAAATTTGGTGAAAATTGGAGGAATTTATATT
GGTAGAGCAGATATTTTATAGAT

RG2E deduced polypeptide sequence (SEQ ID NO:97)

WEDTMMQRLKKVAKENRMFNYMVEAVIGEKTDPLAIQQAVADYLCIELKESTKP
ARADKILREWFKANSGEGKNKFLVIFDDVWQSVDLEDIGLSHFPNQGVDFKVLLTS
RDEHVCTVMGVEANSILNVGLLVEAEAQSLFQQFVETFEPELHKIGEDIVRKCCGL
PIAIKTMACTLRNKRKDAWKDALLHLEYHDISSVAPKVFETSYHNLHNKETKSVFL
MCGFFPEDFNIPIEELMRYGWGLKIFDRVYTIRQARIRLNTCIERLVQTNLLIESDDG
VHVKMHDLVRAFVLVMFSEVEHASIINHGNMLGWPENYMTNSCKTISLTCKSMSE
FPGDLKFPNLTILKLMHGDKLLRYPQDFYEGMEKLWVISYDEMKYPLLPSLPQCSI

NLRVLHLHRCSLMMFDCSCIGNMLNLEVLSFVKSGIEWLPSTIGNLKKLRLLDLRD
CYGLRIEKGVLKNLVKIGGIYIGRADIL.

RG2F polynucleotide sequence (SEQ ID NO:98)

CTGTGGAAGACACAATGATGCAAAGGCTGAAAAAGGTTGTGCATGAAAAGAAA
ATGTTTAACTTTATTGTTGAAGCAGTTATAGGGGAAAAGACAGACCCCGTTGCC
ATTCAGGATGCTATAGCAGATTACCTAGGTGTAGAGCTCAATGAAAAATCTAAG
CAAGCAAGAGCTGATAAGCTCCGTCAAGGATTCAAGGACAAATCAGATGGAGG
CAAAAATAAGTTCTTTGTAATACTTGACGATGTTTGGCAGTCTGTTGATCTGGA
AGATATTGGTTTAAGTCCTTTTCCAAATCAAGGCGTCGACTTCAAGGTCTTGTT
GACATCACGAGACAGACATGTTTGCACAGTGATGGGGGTTGAAGCCAAATTAA
TTCTAAACGTGGGACTTCTAATTGAAGCTGAAGCACAAAGTTTGTTCCACCAAT
TTGTTGTCACTTCTGAGCCCGAGCTCCATAAGATAGGAGAAGATATTGTAAAGA
AGTGTTTCGGTCTGCCAATTGCCATCAAAACCATGGCATGTACTCTACGACATA
AAAGAAAGGATGCATGGAAGGATGCACTTTCACGTTTAGAGCACCATGACATT
CAAAGTGTTGTGCCTAAAGTATTTGAAACGAGCTACAACAATCTCAAAGACAA
GGAGACTAAATCCGTATTTTTGATGTGTGGTTTGTTTCCTGAAGACTTGGATAT
ACCTATCGAGGAGTTGATGAGGTATGGATGGGGCTTAAGATTATTTGATAGAGT
TAATACTATTACACAAGCAAGAAACAGGCTCAACACCTGCATTGAGCGACTGG
TGCACACAAATTTGTTAATTGAAAGTGTTGATGGTGTGCATGTCAAGATGCATG
ATCTGGTTCGTGCTTTTGTTTTGGGAATGTTTTCTGAAGTGGAGCATGCTTCAAT
TGTCAACCATGGTAATATGCCCGAGTGGACTGAAAATGATATGACTGACTCTTG
CAAACAAATTTCATTAACATGCAAGAGTATGTTGGAGTTTCCTGGAGACCTCAA
GTTTCCAAACCTAAAGATTTTGAAACTTATGCATGGAGGTAAGTCACTAAGGTA
TCCTCAAGACTTTTATCAAGGAATGGAAAAGCTGGAGGTTATATCATACGATGA
AATGAAGTATCCATTGCTTCCCTCGTTGCCTCAATGTTCCACCATCCTTCGAGTG
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CTTCATCTCCATGAATGTTCATTAAGGATGTTTGATTGCTCTTCAATCGGTAATC.
TTTTCAACATGGAAGTGCTCAGCTTTGCTAATTCTAGCATTGAATTGTTACCTTC
CGTAATTGGAAATTTGAAGAAGTTGCGGCTGCTAGATTTGACAAACTGTTATGG
TGTTCGTATAGAAAAGGATGTCTTGAAAAATTTGGTGAAACTTGAAGAGCTTTA
TATTAGGAATGGTCTACCAGTTTACAGAGGAT

RG2F deduced polypeptide sequence (SEQ ID NO:99)

VEDTMMQRLKKVVHEKKMFNFIVEAVIGEKTDPVAIQDAIADYLGVELNEKSKQA
RADKLRQGFKDKSDGGKNKFFVILDDVWQSVDLEDIGLSPFPNQGVDFKVLLTSRD
RHVCTVMGVEAKLILNVGLLIEAEAQSLFHQFVVTSEPELHKIGEDIVKK CFGLPIAI
KTMACTLRHKRKDAWKDALSRLEHHDIQSVVPKVFETSYNNLKDKETKSVFLMCG
LFPEDLDIPIEELMRYGWGLRLFDRVNTITQARNRLNTCIERLVHTNLLIESVDGVH
VKMHDLVRAFVLGMFSEVEHASIVNHGNMPEWTENDMTDSCKQISLTCKSMLEFP
GDLKFPNLKILKLMHGGKSLRYPQDFYQGMEKLEVISYDEMKYPLLPSLPQCSTILR
VLHLHECSLRMFDCSSIGNLFNMEVLSFANSSIELLPSVIGNLKKLRLLDLTNCYGV
RIEKDVLKNLVKLEELYIRNGLPVYRG

RG2G polynucleotide sequence (SEQ ID NO:100)

GAAGACACGATGATGAAGAACTGAAGGAGGTCGTGGGACAAAAGAAATCATTC
AATATTATTATTCAAGTGGTCATAGGAGAGAAGACAAACCCTATTGCAATTCAG
CAAGCTGTAGCAGATTACCTCTCTATAGAGCTGAAAGAAAACACTAAAGAAGC
AAGAGCTGATAAGCTTCGTAAACGGTTTGAAGCCGATGGAGGAAAGAATAAGT
TCCTTGTAATACTTGACGATGTATGGCAGTTTGTCGATCTTGAAGATATTGGTTT
AAGTCCTCTGCCAAATAAAGGTGTCAACTTCAAGGTCTTGTTGACGTCAAGAGA
TTCACATGTTTGCACTCTGATGGGAGCTGAAGCAAATTCAATTCTTAATATAAA
AGTTTTAAAAGATGTAGAAGGACAAAGTTTGTTCCGCCAGTTTGCTAAAAATGC
GGGTGATGATGACCTGGATCCTGCTTTCAATGGGATAGCAGATAGTATTGCAAG
TAGATGTCAAGGTTTGCCCATTGCCATCAAAACCATTGCCTTAAGTCTTAAAGG
TAGAAGCAAGTCTGCATGGGACGTTGCACTTTCTCGTCTGGAGAATCATAAGAT
TGGTAGTGAAGAAGTTGTGCGTGAAGTTTTTAAAATTAGCTACGACAATCTCCA
AGATGAGGTTACTAAATCTATTITTTTACTTTGTGCTTTATTTCCTGAAGATTTT
GATATTCCTACTGAGGAGTTGGTGAGGTATGGGTGGGGCTTGAAATTATTTATA
GAAGCAAAAACTATAAGAGAAGCAAGAAACAGGCTCAACACCTGCACTGAGCG
GCTTAGGGAGACAAATTTGTTATTTGGAAGTGATGACATTGGATGTGTCAAGAT
GCACGATGTGGTGCGTGATTTTGTTTTGCATATATTCTCAGAAGTCCAACACGC
TTCAATTGTCAACCATGGTAACGTGTCAGAGTGGCTAGAGGAAAATCATAGCAT
CTACTCTTGTAAAAGAATTTCATTAACATGCAAGGGTATGTCTCAGTTTCCCAA
AGACCTCAAATTTCCAAACCTTTCAATTTTGAAACTTATGCATGGAGATAAGTC
ACTGAGCTTTCCTGAAAACTTTTATGGAAAGATGGAAAAGGTTCAGGTAATATC
ATATGATAAATTGATGTATCCATTGCTTCCCTCATCACTTGAATGCTCCACCAA
CGTTCGAGTGCTTCATCTTCATTACTGTTCATTAAGGATGTTTGATTGCTCTTCA
ATTGGTAATCTTCTCAACATGGAAGTGCTCAGCTTTGCTAATTCTAACATTGAA
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TGGTTACCATCTACAATTGGAAATTTGAAGAAGCTAAGGCTACTAGATTTGACA |
AATTGTAAAGGTCTTCGTATAGATAATGGTGTCTTAAAAAATTTGGTCAAACTT
GAAGAGCTTTATATGGGTGTTAATCGTCCGTATGGACAGGCCGTTAGCTTGACA
GATGAAAA

RG2G deduced polypeptide sequence (SEQ ID NO:101)

RHDDEELKEVVGQKKSFNIIIQVVIGEKTNPIAIQQAVADYLSIELKENTKEARADKL
RKRFEADGGKNKFLVILDDVWQFVDLEDIGLSPLPNKGVNFKVLLTSRDSHVCTL
MGAEANSILNIKVLKDVEGQSLFRQFAKNAGDDDLDPAFNGIADSIASRCQGLPIAI
KTIALSLKGRSKSAWDVALSRLENHKIGSEEVVREVFKISYDNLQDEVTKSIFLLCAL
FPEDFDIPTEELVRYGWGLKLFIEAKTIREARNRLNTCTERLRETNLLFGSDDIGCVK
MHDVVRDFVLHIFSEVQHASIVNHGNVSEWLEENHSIYSCKRISLTCKGMSQFPKDL
KFPNLSILKLMHGDKSLSFPENFYGKMEKVQVISYDKLMYPLLPSSLECSTNVRVLH
LHYCSLRMFDCSSIGNLLNMEVLSFANSNIEWLPSTIGNLKKLRLLDLTNCKGLRID
NGVLKNLVKLEELYMGVNRPYGQAVSLTDE

RG2H polynucleotide sequence (SEQ ID NO:102)

TGAAGGAGGTTGTGGAACGAAAGAAAATGTTCAGTATTATTGTTCAAGTG
GTCATAGGAGAGAAGACAAACCCTATTGCTATTCAGCAAGCTGTAGCAGA
TTACCTCTCTATAGAGCTGAAAGAAAACACTAAAGAAGCAAGAGCTGATA
AGCTTCGTAAATGGTTCGAGGCCGATGGAGGAAAGAATAAGTTCCTTGTA
ATACTTGACGATGTATGGCAGTTTGTCGATCTTGAAGATATTGGTTTAAG
TCCTCTGCCAAATAAAGGTGTCAACTTCAAGGTCTTGTTGACGTCAAGAG
ATTCACATGTTTGCACTCTGATGGGAGCCGAAGCCAATTCAATTCTCAAT
ATAAAAGTTTTAACAGCTGTAGAAGGACAAAGTTTGTTCCGCCAGTTTGC
TAAAAATGCGGGTGATGATGACCTGGATCCTGCTTTCAATAGGATAGCAG
ATAGTATTGCAAGTAGATGTCAAGGTTTGCCCATTGCCATCAAAACCATT
GCCTTAAGTCTTAAAGGTAGAAGCAAGCCTGCGTGGGACCATGCGCTTTC
TCGTTTGGAGAACCATAAGATTGGTAGTGAAGAAGTTGTGCGTGAAGTTT
TTAAAATTAGCTATGACAATCTCCAAGATGAGATTACTAAATCTATTTTT
TTACTTTGTGCTTTATTTCCTGAAGATTTTGATATTCCTACTGAGGAGTT
GATGAGGTATGGATGGGGCTTGAAATTATTTATAGAAGCAAAAACTATAA
GAGAAGCAAGAAACAGGCTCAACACCTGCACTGAGCGGCTTAGGGAGACA
AATTTGTTATTTGGAAGCGATGACATTGGATGCGTCAAGATGCACGATGT
GGTGCGTGATTTTGTTTTGCATATATTCTCAGAAGTCCAGCACGCTTCAA
TTGTCAACCATGGTAACGTGTCAGAGTGGCTAGAGGAAAATCATAGCATC
TACTCTTGTAAAAGAATTTCATTAACATGCAAGGGTATGTCTGAGTTTCC
CAAAGACCTCAAATTTCCAAACCTTTCAATTTTGAAACTTATGCATGGAG
ATAAGTCGCTGAGCTTTCCTGAAAACTTTTATGGAAAGATGGAAAAGGTT
CAGGTAATATCATATGATAAATTGATGTATCCATTGCTTCCCTCATCACT
TGAATGCTCCACTAACGTTCGAGTGCTTCATCTCCATTATTGTTCATTAA
GGATGTTTGATTGCTCTTCAATTGGTAATCTTCTCAACATGGAAGTGCTC
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AGCTTTGCTAATTCTAACATTGAATGGTTACCATCTACAATTGGAAATTT
GAAGAAGCTAAGGCTACTAGATTTGACAAATTGTAAAGGTCTTCGTATAG
ATAATGGTGTCTTAAAAAATTTGGTCAAACTTGAAGAGCTTTATATGGGT
GTTAATCATCCGTATGGAC

RG2H deduced polypeptide sequence (SEQ ID NO:103)

KEVVERKKMFSIIVQVVIGEKTNPIAIQQAVADYLSIELKENTKEARADKLRKWFEA

DGGKNKFLVILDDVWQFVDLEDIGLSPLPNKGVNFKVLLTSRDSHVCTLMGAEAN

SILNIKVLTAVEGQSLFRQFAKNAGDDDLDPAFNRIADSIASRCQGLPIAIKTIALSLK
GRSKPAWDHALSRLENHKIGSEEVVREVFKISYDNLQDEITKSIFLLCALFPEDFDIP

TEELMRYGWGLKLFIEAKTIREARNRLNTCTERLRETNLLFGSDDIGCVKMHDVVR
DFVLHIFSEVQHASIVNHGNVSEWLEENHSIY SCKRISLTCKGMSEFPKDLKFPNLSI

LKLMHGDKSLSFPENFYGKMEKVQVISYDKLMYPLLPSSLECSTNVRVLHLHYCSL
RMFDCSSIGNLLNMEVLSFANSNIEWLPSTIGNLKKLRLLDLTNCKGLRIDNGVLKN
LVKLEELYMGVNHPYG

RG2I polynucleotide sequence (SEQ ID NO:104)

AAGAAGAGCTGAAGGAGGTTGTGGAACAAAAGAAAACGTTCAATATTATT
GTTCAAGTGGTCATAGGAGAGAAGACAAACCCTATTGCTATTCAGCAAGC
TGTAGCAGATTCCCTCTCTATAGAGCTGAAAGAAAACACTAAAGAAGCAA
GAGCTGATAAGCTTCGTAAATGGTTCGAGGCTGATGGAGGAAAGAATAAG
TTCCTCGTNATACTTGACGATGTATGGCNGTTTGTTGATCTTGAAGATAT
TGGTTTAAGTCCTCATCCAAATAAAGGTGTCANCTTCAAGGTCTTGTTGA
CGTCAAGAGATTCACATGTTTGCACTCTGATGGGAGCTGAAGCCAATTCA
ATTCTCAATATAAAAGTTTTAAAAGATGTAGAAGGAAAAAGTTTGTTCCG
CCAGTTTGCTAAAAATGCGGGTGATGATGACCTGGATCCTGCTTTCATTG
GGATAGCAGATAGTATTGCAAGTAGATGTCAAGGTTTGCCCATTGCCATC
AAAACCATTGCCTTAAGTCTTAAAGGTAGAAGCAAGTCTGCATGGGACGT
TGCACTTTCTCGTCTGGAGAATCATAAGATTGGTAGTGAAGAAGTTGTGC
GTGAAGTTTTTAAAATTAGCTATGACAATCTCCAAGATGAGGTTACTAAA
TCTATTTTTTTACTITGTGCTTTATTTCCTGAAGATTTTGATATTCCTAC
TGAGGAGTTGGTGAGGTATGGGTGGGGCTTGAAATTATTTATAGAAGCAA
AAACTATAAGAGAAGCAAGAAACAGGCTCAACACCTGCACTGAGCGGCTT
AGGGAGACAAATTTGTTATITGGAAGTGATGACATTGGATGCGTCAAGAT
GCACGATGTGGTGCGTGATTTTGTTTTGCATATATTCTCAGAAGTCCAGC
ACGCTTCAATTGTCAACCATGGTAATGTGTCAGAGTGGCTAGAGGAAAAT
CATAGCATCTACTCTTGTAAAAGAATTTCATTAACATGCAAGGGTATGTC
TGAGTTTCCCAAAGACCTCAAATTTCCAAACCTTTCAATTTTGAAACTTA
TGCATGGAGATAAGTCGCTGAGCTTTCCTGAAAACTTTTATGGAAAGATG
GAAAAGGTTCAGGTAATATCATATGATAAATTGATGTATCCATTGCTTCC
CTCATCACTTGAATGCTCCACCAACCTTCGAGTGCTTCATCTCCATGAAT
GTTCATTAAGGATGTTTGATTGCTCTTCAATTGGTAATCTTCTCAACATG
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GAAGTGCTCAGCTTTGCTAATTCTGGCATTGAATGGTTACCATCTACAAT
TGGAAATTTGAAGAAGCTAAGGCTACTGGATCTGACAGATTGTGGAGGTC
TTCATATAGATAATGGCGTCTTAAAAAATTTGGTCAAACTTGAAGAGCTT
TATATGGGTGCTAATCGTCTGTTTGGAAAGTGCCAT

RG2I deduced polypeptide sequence (SEQ ID NO:105)

EELKEVVEQKKTENIIVQVVIGEKTNPIAIQQAVADSLSIELKENTKEARADKLRKWF
EADGGKNKFLVILDDVW?FVDLEDIGLSPHPNKGV?FKVLLTSRDSHVCTLMGAEA

" NSILNIKVLKDVEGKSLFRQFAKNAGDDDLDPAFIGIADSIASRCQGLPIAIKTIALSL

KGRSKSAWDVALSRLENHKIGSEEVVREVFKISYDNLQDEVTKSIFLLCALFPEDFDI
PTEELVRYGWGLKLFIEAKTIREARNRLNTCTERLRETNLLFGSDDIGCVKMHDVV
RDFVLHIFSEVQHASIVNHGNVSEWLEENHSIY SCKRISLTCKGMSEFPKDLKFPNLS
ILKLMHGDKSLSFPENFYGKMEKVQVISYDKLMYPLLPSSLECSTNLRVLHLHECSL
RMFDCSSIGNLLNMEVLSFANSGIEWLPSTIGNLKKLRLLDLTDCGGLHIDNGVLKN
LVKLEELYMGANRLFGKCH

RG2J polynucleotide sequence (SEQ ID NO:106) and (SEQ ID NO:107)

ATGTCCGACCCAACAGGGATTGTTGGTGCCATTATTAACCCAATTGCTCA
AACGGCCTTGGTTCCCCTTACAGACCATGTAGGCTACATGATTTCCTGCA
GAAAATATGTGAGGGACATGCAAATGAAAATGACAGAGTTAAATACCTCA
AGAATCAGTGCAGAGGAACACATTAGCCGGAACACAAGAAATCATCTTCA
GATTCCATCTCAAATTAAGGATTGGTTGGACCAAGTAGAAGGGATCAGAG

- CGAATGTTGCAAACTTTCCAATTGATGTCATCAGTTGTTGTAGTCTCAGG

ATCAGGCACAAGCTTGGACAGAAAGCCTTCAAGATAACTGAGCAGATCGA
AAGTCTAACGAGACAAAATTCGCTGATTATCTGGACTGATGAACCTGTTC
CCCTGGGAAGAGTTGGTTCCATGATTGCATCCACCTCTGCAGCATCAAGT
GATCATCATGATGTCTTCCCTTCAAGAGAGCAAATTTTTAGGAAAGCACT
AGAAGCACTTGAACCCGTCCAAAAATCCCACATAATAGCCTTATGGGGGA
TGGGCGGAGTGGGGAAGACCACGATGATGAAGAAGCTGAAAGAGGTCGTG
GAACAAAAGAAAACGTGCAATATTATTGTTCAAGTGGTCATAGGAGAGAA
GACAAACCCTATTGCTATCCAGCAAGCTGTAGCAGATTACCTCTCTATAG
AGCTGAAAGAAAACACTAAAGAAGCAAGAGCTGATAAGCTTCGTAAACGG
TTCGAAGCCGATGGAGGAAAGAATAAGTTCCTTGTAATACTTGACGATGT
ATGGCAGTTTTTCGATCTTGAAGATATTGGTTTAAGTCCTCTGCCAAATA
AAGGTGTCAACTTCAAGGTCTTGTTGACGTCAAGAGATTCACATGTTTGC
ACTCTGATGGGAGCTGAAGCCAATTCTATTCTCAATATAAAAGTTTTAAA
AGATGTAGAAGGAAAAAGTTTGTTCCGCCAGTTTGCTAAAAATGCGGGTG
ATGATGACCTGGATCCTGCTTTCATTGGGATAGCAGATAGTATTGCAAGT
AGATGTCAAGGTTTGCCCATTGCCATCAAAACCATTGCCTTAAGTCTTAA
AGGTAGAAGCAAGTCTGCATGGGACGTCGCACTTTCTCGTCTGGAGAATC
ATAAGATTGGTAGTGAAGAAGTTGTGCGTGAAGTTTTTAAAATTAGCTAT
GACAATCTCCAAGATGAGGTTACTAAATCTATTTTTTTACTCTGTGCTTT
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ATTTCCTGAAGATTTTGATATTCCTATTGAGGAGTTGGTGAGGTATGGGT
GGGGCTTGAAATTATTTATAGAAGCAAAAACTATAAGAGAAGCAAGAAAC
AGGCTCAACAACTGCACTGAGCGGCTTAGGGAGACAAATTTGTTATTTGG
AAGTCATGACTTTGGGTGCGTCAAGATGCACGATGTGGTGCGTGATTTTG
TTTTGCATATGTTTTCAGAAGTCAAGCATGCTTCAATTGTCAACCATGGT
AACATGTCAGAGTGGCCAGAGAAAAATGATACCAGCAACTCTTGTAAAAG
AATTTCATTAACATGCAAGGGTATGTCTAAGTTTCCTAAAGACATCAACT
ATCCAAACCTTTTGATTTTGAAACTTATGCATGGAGATAAGTCGCTGTGC
TTTCCTGAAAACTTTTATGGAAAGATGGAAAAGGTTCAGGTAATATCATA
TGATAAATTGATGTATCCATTGCTTCCCTCATCACTTGAATGCTCCACTA
ACGTTCGAGTGCTTCATCTCCATTATTGTTCATTAAGGATGTTTGATTGC
TCTTCAATTGGTAATCTTCTCAACATGGAAGTGCTCAGCTTTGCTAATTC
TAACATTGAATGGTTACCATCTACAATTGGAAATTTGAAGAAGCTAAGGC
TACTAGATTTGACAAATTGTAAAGGTCTTCGTATAGATAATGGTGTCTTA
AAAAATTTGGTCAAACTTGAAGAGCTTTATATGGGTGTTAATCGTCCGTA
TGGACAGGCCGTTAGCTTGACAGATGAAAACTGCAATGAAATGGTAGAAG
GTTCCAAAAAACTTCTTGCACTAGAATATGAGTTGTTTAAATACAATGCT
CAAGTGAAGAATATATCCTTCGAGAATCTTAAACGATTCAAGATCTCAGT
GGGATGTTCTTTACATGGATCTTTCAGTAAAAGCAGGCACTCATACGAAA
ACACGTTGAAGTTGGCCATTGACAAAGGCGAACTATTGGAATCCCGAATG
AACGGGTTGTTTGAGAAAACGGAGGTTCTTTGTTTAAGTGTGGGGGATAT
GTATCATCTTTCAGATGTTAAGGTGAAGTCCTCTTCGTTCTACAATTTAA
GAGTCCTTGTCGTTTCAGAGTGTGCAGAGTTGAAACACCTCTTCACACTT
GGTGTTGCAAATACTTTGTCAAAGCTTGAGCATCTTAAAGTCTACAAATG
CGATAATATGGAAGAACTCATACATACCGGGGGTAGTGAAGGAGATACAA
TTACATTCCCCAAGCTGAAGCTTTTATATTTGCATGGGCTGCCAAACCTA
TTGGGTTTGTGTCTTAATGTCAACGCAATTGAGCTACCAAAACTTGTGCA
AATGAAGCTTTACAGCATTCCGGGTTTCACAAGCATTTATCCGCGGAACA
AGTTGGAAGCATCTAGTTTGTTGAAAGAAGAGGTACATATACATATAGTT
TATGTTAATACATTTTAAACAATCTTTTCAACTAAAAGTTTCAGAATATA
TCTGTATTTTGATTGTATGATGTGTTAGTGTTTGGATGTGGCTATTAAAG
GATAATTATTTGGCAGGTTGTGATTCCTAAGTTGGATATACTTGAAATTC
ATGACATGGAGAATTTAAAGGAAATATGGCCTAGTGAGCTTAGTAGAGGT
GAGAAAGTTAAGTTGAGAAAGATTAAAGTGAGAAATTGTGATAAACTTGT
GAATCTATTTCCACACAATCCCATGTCTCTGCTGCATCATCTTGAAGAGC
TTATAGTCGAGAAATGTGGTTCCATTGAAGAGTTGTTCAACATCGACTTG
GATTGTGCCAGTGTAATTGGAGAAGAAGACAACAACAGCAGCTTAAGAAA
CATCAATGTGGAGAATTCAATGAAGCTAAGAGAGGTGTGGAGGATAAAAG
GTGCAGATAACTCTCGTCCCCTCTTTCGTGGCTTTCAAGTTGTTGAAAAG
ATAATCATTACGAGATGTAAGAGGTTTACAAATGTATTCACACCTATCAC
CACAAATTTTGATCTGGGGGCACTTTTGGAGATTTCAGTTGATTGTAGAG
GAAATGATGAATCAGACCAAAGTAACCAAGAGCAAGAGCAGGTATGGATT
TCAATTTTACTCTTTTACTTAATTAATGATTAAGCCCCTGCTTTTTAATA
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AAAAGGGGACAAACCATTTCTTGACTTAATGTTGCAATACAAGTCATGTA
TAAGAGTGATTAACTTTTTTTTATTTATAAAATAACTACAAAACATGTTT
TTTCATTATAGATCATGTATAAATGTGACTAATTTTTTTCATCGCCTAAC
TTTTGTTGATAAATCATTAGAAATGTCACTAATTACTTTTTAGTATTTAT
AAAATAACTACAAAACATGTTTTTTCATTATAGATCATGTATATATCAAC
TAAAAATATTATTCCCTTACACAAAAAAAAAAGGTTCAAGAAAGCCTGTA
TTTCGAAATAACTAAAAAGAAAATATTTGATATTCACTAAGAGAAATTTT
TTTCTAAACATGATCGCAAATGATTAAAACTTAAATTAAAACTAAAAAGA
TTTTTATATATGTTATNCAAAATTAAAATTTGAAATTAAGTTTATAATTC
TNGTNTCACAAAGGGATATATATAGTAAAATATTATTTTTTTGCAGTCAT
GCATAGTTGTATTTTTAAATGATTTATTAACGTGGTAGGAGTGGAAACCA
CTCAATCTAGTAGACCCACTATCACATGTCACATCAGCTTTACATCTATT
TTTCTTTCTCCTTTTTTCATCTTTTTAAACTCATAACACNTAAAANTANC
ATATTTTCCAACACACTNAACTCATTGTCACATTATTATTITTAATTTAA
TTAAATTNGAAAATTAAAATTAANTAAANCNTAACATTTTTTAATTAAAA
AATATTAATCCAAATAAAAANTNCACGATAAATTAAAAANGTTTANTTTG
GAAAAAAANCC (SEQ ID NO:106)

Sequence gap
ATAACCCTTTCAAGGGTCAACTCAAGTCCAAGTTAAAGTCAAGGTCAAAA
CCTTGGTTAAAGTCAACTTTGGTCAAAGTCAACATCTACTTGACTCACCT
CACCGAGTTGGTCCACCAACTTGTCGAGTCCCTTAATCCACAAACTTCAA
GAACTTCGATCCTACTCGTCGAGTCTTTCAAGAACTCTTCGAGTTTCCAT
TACACAGAATCGGGACCTTTTGCTCATGACTCGCCGAGTTCATCCTTGAA
CTTGTCGAGTCTAGCTTCATACGAGTTCGAGTGTTTAGTCCTTGACTCGT
CGAGTTCTTCCTTGAACTCGTCGAGTCCATCTTCGTATAGTTGGGACATT
GCCTTGAACTCACCGAGTTCATCATTGAACTCATCGAGTCCTTCGATCTT
CAAGTCCATAATCCTGTCCATCTTGTTGAGTCCTCTTCTAGACTCAACCA
GATTCCTCAGAAACAGAAAAGGTTAGGGAACCATTACCTGACTCGCCGAG
TCCCAAGAACGAATCCCCGAGTCCCCCAATGTCCATGACCATACAATCGA
TTTTCGTTGGGCTCATTGCATCCAAAGCATAGATCTAACCTCCTAGGGTC
CATATTACACGTAAAGCTACGAACTTGACGTCCATGCATGGGGGATTTGG
CTCAAATGGCATTAAAATGGGGTTTATCTGATGCATGGGACTCCCATGGC
CATAAAGTTAACACCTTTATGCCATGGGAATCCTCAATGGTTCCATATCT
GAAGTTAACACTCTACAATATGTTCTAAACCCGAAGGTGGCTTAGAAATG
CCCCAAAATGGCAAGATTCAAGCCTTAAAGGAGATCTAACAAATGATAAG
TCAAGGTTCAAGCTTTTTACCTTGAATAAGCTGGAAATGAAGCAAAATCT
CTGGATCCACTTGCTTCTTCAAGAACCCCCAAGCTTCCACTTCTTCCTTC
AAGTTTCAAACAACTTTAAACACTCAAAAATGGCTCAAGAACACTCAAAA
AGCTTTAGGGTTTCGAGTTAGGGCTTTTTGGAAGCGAGAGGGACGATGGG
GGCTGAAATGAGGCTAGAAAAAGTGTTTAAATAGGGGGCAAACCCTAAAT
ATTAGGGTTTCATCCAGGCAGCCCTACTCGTCGAGTCGGGCTCCCGACTC
GTCGAGTAGGTCACTTAAAACCCGCGTCCATAATCCAGTCTACTCGACGA
GTTGGGCCTCCAACTCGTCGATTCCGAGTGCAAAACGTTCAATTACTTAA
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ATTTAAATATGTACCAGGAACCGGGTGTTACAGTTGAGACTTTATACCTC
CATAAGATAGATCTAGGTGCACATAGCCTGGATCCACAAGCTCCATGTCA
ACAAGCGACTCTTCAAGAAGTTCATTCTTCCTCCTTAAGCACCAAAAAAC
ACACAAAATCACCATGAAGCTCAAGAAATACTCAAATAGAGGATAGGGTT
TCGTTCGTAGGGTTAGAGAGGATGGAGGCTAGAGGAAATGAGGGATAGAG
GCGAGTTAAGGTCTTTAAATAGGGTCCAAGACCCTAAATTAGGGTTTTAA
TCTGGCCAGACGAACGCAGGGTGTTCCCAAATGCATATGTGTCCAAATTC
TCGTGTGCGCCATGCGTACCTCCCTTGTACGCCATGTGTACCGGGTTTGG
TCCAAACCCTTCTAACTTCAAATGATCATAACTTGCACCCCTTATCTGTT
TTCGATGTTCTTTATATCCACGGAAAGGTAACAAGAAGCCCTATACTTCT
ATAAACTTTATTTAATCTGAAAACCAACCGAAATTAAATCCAAAATTCAT
AAAAGTCCCGAACCAACACATTTACCGATACCCTTGGGCTCCAAAACACA
AATTGAAAACCCGGATCATCCAAACTACATCATCCACCTCCAAATGAGCC
CAAACTCAATTATTCAAGGGTTCTAAGCCTGTTAATGCCCACTCCTCGAT
TACCACCCCGCAATGGGAAACGATTCAAAACAGGGCGTTACATAATTTGT
TGTGGTTTTGTATTTTTTATTTCCGGTGAAGGTGAAAGATCCAACTATTT
TTAATCTGTTGGCATTTTCCATCATTTGCAACTGTTTCTTGAAAAAAAAA
TAC CTAAAATCAAAATAACCATTTTCAAATCCAAAATTATAAGAGAGAAT
TGTAAATGGACATGGAATCTTAAATCATTAACACAGTTCAGTACACAAGT
TGCTAATTACATTTCTTGCTGTGCAGATTGAAATTCTATCAGAGAAAGAG
ACATTACAAGAAGCCACTGACAGTATTTCTAATGTTGTATTCCCATCCTG
TCTCATGCACTCTTTTCATAACCTCCAGAAACTTATATTGAACAGAGTTA
AAGGAGTGGAGGTGGTGTTTGAGATAGAGAGTGAGAGTC CAACAAGTAGA
GAATTGGTAACAACTCACCATAACCAACAACAGCCTGTTATATTTCCCAA
CCTCCAGCATTTGGATCTAAGGGGTATGGACAACATGATTCGCGTGTGGA
AGTGCAGCAACTGGAATAAATTC TTCACTCTTCCAAAACAACAATCAGAA
TCC CCATTCCACAACCTCACAACCATAAATATTGATTTTTGCAGAAGCAT
TAAGTACTTGTTTTCACCTCTCATGGCAGAACTTCTTTCCAACCTAAAGA
AAGTCAATATAAAATGGTGTTATGGTATTGAAGAAGTTGTTTCAAACAGA
GATGATGAGGATGAAGAAATGACTACATTTACATCTACCCACACAACCAC
CATCTTGTTCCCTCATCTTGATTCTCTCACTCTAAGTTTCCTGGAGAATC
TGAAGTGTATTGGTGGAGGTGGTGCCAAGGATGAGGGGAGCAATGAAATA
TCTTTCAATAATACCACTGCAACTACTGCTGTTCTTGATCAATTTGAGGT
ATGCTTTGTTCATATTCAATTATTTATTTAATTTCCTTTTTTATTTGCAA
TATTCTATAAATAATACATTTTATACCCACTATACTAAGATAATAATTAC
CTAGAGGGATGGATGCTATGACACAGCTGCT ACACTTCAGAAACTCTAGT
AAGGGCAGTTATGGAAGTTCAATAAAATGATAATGGCATCTTTTGATGGG
TAATATAGGCAATTTAAGTTTTATTTCTGTTAAAGCAGTATTTAGC AAGT
ACTGGCCAGTAGGAGAGGAGAATATCACC'I’TTTGTGAAAATCTGGTCAT’I‘
GTACCCAGAATT'I‘AGTTAAATGTAACATTTTAGATATCAGGGGACATCAG
GTG ACAGATATTGTAGAATAGAACAATATATAATATTACCCAAAACTATT
TTTTCTAAGGTTTTTCTGTTAAATATGTGCTTTCTTGATTTCATTGAATT
TGC .—\TTCCTATATTTTAGGTGGTAAAGTGATTGTCTCTTCAATAAATCCC
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GAAATTAATTAAAAAAAAAAAAAAACAAAAGTAAATTTTTGATATGGAGA
GCACTGGTATCATTTAGTATATAAAAAAACTAGATTTTGAATTAAGTTTC
TTATATAAAAGCTGTGTATATAGTTTAATTAGTTTTACATCATTTTTCCA
TGTGGTGTTGCAGTTGTCTGAAGCAGGTGGTGTTTCTTGGAGCTTATGCC
AATACGCTAGAGAGATAAGTATAGAATTCTGCAATGCATTGTCAAGTGTG
ATTCCATGTTATGCAGCAGGACAAATGCAAAAGCTTCAAGTGCTGACAGT
CAGTTCTTGTAATGGTCTGAAGGAGGTATTTGAAACTCAATTAAGGAGGA
GCAGCAACAAAAACAACGAGAAGAGTGGTTGTGATGAAGGAAATGGTGGA
ATTCCAAGAGTAAATAACAATGTTATTATGCTTTCTGGTCTGAAGATATT
GGAAATCAGCTTTTGTGGGGGTTTGGAACATATATTCACATTCTCTGCAC
TTGAAAGCCTGAGACAGCTCGAAGAGTTAACGATAATGAATTGCTGGTCA
ATGAAAGTGATTGTGAAGAAGGAAGAAGATGAATATGGAGAGCAGCAAAC
AACAACAACAACGAAGGGGACTTCTTCTTCTTCTTCTTCTICTTICTTCTT
CTTCTTCTTCTTCTTCTTCTCCTCCTTCTTCTTCTAAGAAGGTTGTGGTC
TTTCCTTGTCTAAAGTCCATTGTATTGGTCAATCTACCAGAGCTGGTAGG
ATTCTTCTTGGGGATGAATGAGTTCCGGTTGCCTTCATTAGATGAACTTA
TCATCGAGAAATGCCCAAAAATGATGGTGTTTACAGCTGGTGGGTCCACA
GCTCCCCAACTCAAGTATATACACACAAGATTAGGCAAACATACTATTGA
TCAAGAATCTGGCCTTAACTTTCATCAGGTATATATGTTTCTTTAATTGG
CATCATCTAATTAAGAAAGATATCATTCCTGCCAAGTAAATTTACTTCAA
ACACATTCACACTGGTTTCAGTCTAAGTTTATGTTGTTCTAGGAAGGCCA
AAATGGGAAAGCAAGATAGGGAAAAATAGTGTATTTCAGTGGAAAGGGTA
TTTTAGGTATTTTCTGTCAAAAGTTGTTATTGCAGGCTTTTTAGTACCTG
GAATCGTGTGTGGGAGGAGCATTATTATTCTGATTTGCTTGTTTCTTTAT
CATTTTTTCTTAGCCTCTCGAACAGCTAGAAACCCTTTTAATCTTTTGAT
TTTAAATGACAAAATTTTTCCCTGTTACTCTATTTGATTGTTGTTCTTCA
TGGTTCTAAGTGAGTTATTGGCTCATCTGTTACTTCTTTTGATTGTTATT
TTCATAGCATGTTAGTCACTTGAATCAAGCTTTTTCATTTTCAACCAGGG
CAAAAGGTCAAAAGTAACCTACTTTATGAGATCAAAAACAGCAACCCATC
GGATAACTTTTAGTTGGAGTTAATAGTTACAATTACCATTGTGATTAATA
ATTATAATATCCTGTATTAATTCATAAAAATTGGTACAGCACATATATGA
CATTTCAAAGGTTTTTGTTTGACATATATATGCCTCTGGCGTTTTCTTTA
TTGGACTTGCAGACCTCATTCCAAAGTTTATACGGTGACACCTTGGGCCC
TGCTACTTCAGAAGGGACAACTTGGTCTTTTCATAACTTGATTGAATTAG
ATGTGAAATTTAATAAGGATGTTAAAAAGATTATTCCATCCAGTGAGTTG
CTGCAACTGCAAAAGCTGGAAAAGATAAATATAAACAGTTGTGTTGGGGT
AGAGGAGGTATTTGAAACTGCATTGGAAGCAGCAGGGAGAAATGGAAATA
GTGGAATTGGTTTTGATGAATCGTCACAAACAACTACCACTACTCTTGTC
AATCTTCCAAACCTTAGAGAAATGAACTTATGGGGTCTAGATTGTCTGAG
GTATATATGGAAGAGCAATCAGTGGACAGCATTTGAGTTTCCAAAACTAA
CAAGAGTTGAAATTAGTAATTGCAACAGTTTAGAACATGTATTTACTAGT
TCCATGGTTGGTAGTCTATCGCAACTCCAAGAGCTACATATAAGTCAGTG
CAAACTTATGGAGGAGGTGATTGTTAAGGATGCAGATGTTTCTGTAGAAG
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AAGACAAAGAGAAAGAATCTGATGGCAAGATGAATAAGGAGATACTTGCG
TTACCTAGTCTAAAGTCCCTGAAATTAGAAAGCTTACCATCTCTTGAGGG
GTTTAGCTTGGGGAAGGAGGATTTTTCATTCCCATTATTGGATACTTTAA
GAATTGAGGAATGCCCAGCAATAACCACCTTCACCAAGGGAAATTCCGCT
ACTCCACAACTAAGAGAAATAGAAACAAGATTTGGCTCGGTTTATGCAGG
GGAAGACATCAAATCCTCTATTATAAAGATCAAACAACAGGTAAATCAGA
TCATTGTTGGTTTAATAATTCTTAAACTACATTTGAAAAGTTTCATGTAA
GTTTTTTATTATTGTCAAAAGCCGCAACCTATATTTTCAACTTTATATTT
ATGTACTTTATGCAGGATTTCAAAAAAGCCCAGGACTCTATTTAATGTGA
AGTAAATACTAGAAGAGGTAAATTCTATTTACATGTCTCCTGATTGCCTA
TTAATTAATGGCCTTTCAGTTCATGGTTTTTGGATGTATTCTTCATGATG
ACGTGAATGTTTAAATACCCCACTAGTTAATTGTTAGGTTGAATGTTGAT
GACCAAAGGACTATATGTCGGGAAGAATATTCAAGGAAAGAATTGTTCAT
CATATGAAGGGCATTAAATTAAGAAGAACATGGATGCTATGAAGATGTTG
GGAAAATATATGAATCAAATAACAAGCTACTCACTTATCTAAGTTTGTTG
GTTGAGGATGTTGATTTTAATATTTCAAATTCATTGGTATCATTATATGG
GTTTATCAGTAGTGTTAATGGGATAATGAGCAACTTAACCTTAAATTATG
CTGTTGGTAAATGTTGGACTCAAGTATGGAAAATTAGGAATAACTTGTGA
AAAATATATGCAAAAGTAGGATTGAGATTTTCAATGAAAAAAATTATGAA
ACTATACTACTATAGTATATAAATAAATTCAACTTACTGTTGGGTATATT
GGAAGCACATATCATGAAAGTAACTAGAAGCAGAATTTGTTCCCATCTTC
ATCTACTTATAGTTTCCATTTCTTACTTGTAAAAATCTGATTAAACTTTA
GAGTTATTTCTATTTTTTACCAACCAAAATTTTCATATAAAGGCCACAAG
T (SEQ ID NO:107)

RG2J deduced polypeptide sequence (SEQ ID NO:108)

MSDPTGIVGAIINPIAQTALVPLTDHVGYMISCRKYVRDMQMKMTELNTSRISAEEH
ISRNTRNHLQIPSQIKDWLDQVEGIRANVANFPIDVISCCSLRIRHKLGQKAFKITEQI
ESLTRQNSLIIWTDEPVPLGRVGSMIASTSAASSDHHD VFPSREQIFRKALEALEPVQ
KSHIIALWGMGGVGKTTMMKKLKEVVEQKKTCNIIVQVVIGEKTNPIAIQQAVADY
LSIELKENTKEARADKILRKRFEADGGKNKFLVILDDVWQFFDLEDIGLSPLPNKGV
NFKVLLTSRDSHVCTLMGAEANSILNIKVLKDVEGKSLFRQFAKNAGDDDLDPAFI
GIADSIASRCQGLPIAIKTIALSLKGRSKSAWDVALSRLENHKIGSEEVVREVFKISYD
NLQDEVTKSIFLLCALFPEDFDIPIEELVRYGWGLKLFIEAKTIREARNRLNNCTERL
RETNLLFGSHDFGCVKMHDVVRDFVLHMFSEVKHASIVNHGNMSEWPEKNDTSN
SCKRISLTCKGMSKFPKDINYPNLLILKIL.MHGDKSLCFPENFYGKMEKVQVISYDKL
MYPLLPSSLECSTNVRVLHLHYCSLRMFDCSSIGNLLNMEVLSFANSNIEWLPSTIG
NLKKLRLLDLTNCKGLRIDNGVLKNLVKLEELYMGVNRPYGQAVSLTDENCNEM
VEGSKKLLALEYELFKYNAQVKNISFENLKRFKISVGCSLHGSFSKSRHSYENTLKL
AIDKGELLESRMNGLFEKTEVLCLSVGDMYHLSDVKVKSSSFYNLRVLVVSECAEL
KHLFTLGVANTLSKLEHLKVYKCDNMEELIHTGGSEGDTITFPKLKLLYLHGLPNL
LGLCLNVNAIELPKLVQMKLYSIPGFTSIYPRNKLEASSLLKEEVVIPEELIVEKCGSI
EELFNIDLDCASVIGEEDNNSSLRNINVENSMKLREVWRIKGADNSRPLFRGFQVVE
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KIDNTRCKRFTNVFTPITTNFDLGALLEISVDCRGNDESDQSNQEQEQIEILSEKETLQE
ATDSISNVVFPSCLMHSFHNLQKLILNRVKGVEVVFEIESESPTSRELVTTHHNQQQP
VIFPNLQHLDLRGMDNMIRVWKCSNWNKFFTLPKQQSESPFHNLTTINIDFCRSIKY
LFSPLMAELLSNLKKVNIKWCYGIEEVVSNRDDEDEEMTTFTSTHTTTILFPHLDSL
TLSFLENLKCIGGGGAKDEGSNEISFNNTTATTAVLDQFELSEAGGVSWSLCQYAR
EISIEFCNALSSVIPCYAAGQMQKLQVLTVSSCNGLKEVFETQLRRSSNKNNEKSGC
DEGNGGIPRVNNNVIMLSGLKILEISFCGGLEHIFTFSALESLRQLEELTIMNCWSMK
VIVKKEEDEYGEQQTTTTTKGTSSSSSSSSSSSSSSSSPPSSSKKVVVFPCLKSIVLVNLP
ELVGFFLGMNEFRLPSLDELIIEKCPKMMVFTAGGSTAPQLKYIHTRLGKHTIDQES
GLNFHQDIYMPLAFSLLDLQTSFQSLYGDTLGPATSEGTTWSFHNLIELDVKFNKD
VKKIIPSSELLQLQKLEKININSCVGVEEVFETALEAAGRNGNSGIGFDESSQTTTTTL
VNLPNLREMNLWGLDCLRYIWKSNQWTAFEFPKLTRVEISNCNSLEHVFTSSMVGS
LSQLQELHISQCKLMEEVIVKDADVSVEEDKEKESDGKMNKEILALPSLKSILKLESL
PSLEGFSLGKEDFSFPLLDTLRIEECPAITTFTKGNSATPQLREIETRFGSVYAGEDIKS
SIKIKQQDFKKAQDSI.CEVNTR

RG2K polynucleotide sequence (SEQ ID NO:109) and (SEQ ID NO:110)

TGGGATTCCATATATAAAAACATATATTTTTATAAAGTGGGATTCCATTG
TTTATATAGATTTTTATTCACCAATAGACAATAGATTAAAAAAAGATATA
AAAACATGTCGGCTTTTGACTAAAAATATAGATTTTTATGAATAGAATAT
TCAATTTGCTTAACTCGTTTAAAAAAAATGAAAAAGATGTCGATATAAAA
TCTCATATGGGCCTTCTTTACCATTCAAATAGTAAAATAGTAAAAGATAC
TTGTTTGGGGCATGAACTGACCATAGTCAAACCCATACAAAATCAAACGA
ATCCCACATGGATGATGACGATGGGGTCGCAGTAAATGTGTTTTGGTCCT
TTTTTTTCGAGAGAACAGAAGCTTCTGCTCTTCATCTTCTTTAGATTTTG
GGGATTTTCTGGTTTCAGGGGTTTGTGAGTGGAAACTAAATTGAAGCAAA
AAAGTATGGTATAATTGGTTGCTAGTGAAATTGATGCTTTCTATTACTAT
CATCTTTAAAATTGTCAAAACATTATGTATTAAATTATGAGATCGAAAGT
GGTCTATGGGCCAAAGGTAATACAAGCTTACTCAATGAAATGAATCTAGG
ATGCATCATGCATGTATTGGTTAGATTAAAGATTTTCATCAAATTTCCTT
TATCAAATTGTTGTATACCATGTTATGTAGGTGCTACCACAAGCCATAAC
ATCGAGCAATGGAGTGTATTACTGGCATCTTTAGCAACCCGTTTGCTCAG
TGTCTCATCGCTCCTGTGAAAGAACACCTTTGCCTTCTGATTTTCTATAC
ACAATATGTAGGGGATATGCTTACTGCAATGACGGAGTTGAATGCTGCAA
AAGACATTGTTGAAGAGCGGAAGAATCAAAACGTAGAAAAATGTTTTGAG
GTTCCAAACCATGTCAACCGTTGGTTGGAAGATGTTCAAACAATCAACAG
AAAAGTGGAACGTGTTCTTAACGATAATTGCAATTGGTTCAATCTATGTA
ATAGGTACATGCTCGCAGTGAAAGCCTTGGAGATAACTCAGGAGATCGAT
CATGCCATGAAACAACTCTCTCGGATAGAATGGACTGATGATTCAGTTCC
TTTGGGAAGAAATGATTCCACAAAGGCATCCACCTCTACACCATCAAGTG
ATTACAATGACTTCGAGTCAAGAGAACACACTTTTAGGAAAGCACTTGAA
GCACTTGGATCCAACCACACATCCCACATGGTAGCCTTATGGGGGATGGG
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144

TGGAGTTGGGAAGACCACGATGATGAAGAGGCTGAAAAATATTATTAAAG
AAAAGAGGACGTTTCATTATATTGTTTTGGTGGTTATAAAGGAAAATATG
GATCTCATTTCCATCCAGGATGCTGTAGCAGATTATCTGGATATGAAGCT
AACAGAAAGCAATGAATCAGAAAGAGCCGATAAACTTCGTGAAGGGTTTC
AGGCCAAATCAGATGGAGGTAAGAATAGGTTCCTCATAATACTGGATGAT
GTATGGCAATCTGTTAATATGGAAGATATTGGTTTAAGTCCTTTTCCGAA
TCAAGGTGTCGACTTCAAGGTCTTGTTGACCTCGGAAAACAAAGATGTTT
GTGCAAAAATGGGAGTTGAAGCTAATTTAATTTTCGACGTGAAATTCTTA
ACAGAAGAAGAAGCACAAAGTTTGTTTTATCAATTTGTAAAAGTTTCTGA
TACCCACCTTGATAAGATTGGAAAAGCTATTGTAAGAAACTGTGGTGGTC
TACCCATTGCCATCAAAACCATAGCCAATACTCTTAAAAATAGAAACAAG
GATGTATGGAAGGATGCACTTTCTCGTATAGAGCATCATGACATTGAGAC
AATTGCACATGTTGTTTTTCAAATGAGCTACGACAATCTCCAAAACGAAG
AAGCTCAATCCATTTTTTTGCTTTGTGGATTGTTTCCTGAAGACTTTGAT
ATTCCTACTGAGGAATTGGTGAGGTATGGATGGGGATTGAGAGTATTTAA
TGGAGTGTATACTATAGGAGAAGCAAGACACAGGTTGAACGCCTACATCG
AGCTGCTCAAGGATTCTAATTTATTGATTGAAAGTGATGATGTTCACTGC
ATCAAGATGCATGATTTAGTTCGTGCTTTTGTTTTGGATACGTTTAATAG
ATTCAAGCATTCTTTGATTGTTAACCATGGTAATGGTGGTATGTTAGGGT
GGCCTGAAAATGATATGAGTGCCTCATCTTGCAAAAGAATTTCATTAATA
TGCAAGGGCATGTCCGATTTTCCTAGAGACGTAAAGTTTCCAAATCTCTT
GATTTTGAAACTTATGCATGCAGATAAGTCTTTGAAGTTTCCTCAAGACT
TTTATGGAGAAATGAAGAAGCTTCAGGTTATATCATACGATCACATGAAG
TATCCCTTGCTTCCAACATCACCTCAATGCTCCACCAACCTTCGTGTGCT
TCATCTTCATCAATGCTCATTGATGTTTGATTGCTCTTCTATTGGAAATC
TGTTGAATCTGGAAGTGCTCAGCTTTGCTAATTCTGGTATTGAGTGGTTG
CCTTCCACAATCGGAAATTTGAAGGAGCTAAGGGTACTAGATTTGACAAA
TTGTGATGGTCTTCGTATAGATAATGGTGTCCTAAAGAAATTGGTGAAAC
TTGAAGAGCTTTATATGAGAGTTGGTGGTCGATATCAAAAGGCCATTAGC
TTCACTGATGAAAACTGCAATGAAATGGCAGAGCGTTCAAAAAATCTTTC
TGCATTAGAATTTGAGTTCTTCAAAAACAATGCTCAACCAAAGAATATGT
CATTTGAGAATCTTGAACGATTCAAGATCTCAGTGGGATGTTATTTTAAG
GGAGATTTCGGTAAGATCTTTCACTCTTTTGAAAACACGTTGCGGTTGGT
CACCAACAGAACTGAAGTTCTTGAATCTAGGCTTAATGAGTTGTTTGAGA
AAACAGATGTTCTTTATTTAAGTGTGGGAGATATGAATGATCTTGAAGAT
GTTGAGGTAAAGTTGGCACATCTTCCTAAATCCTCTTCCTTCCACAATTT
AAGAGTCCTTATCATTTCTGAGTGTATAGAGTTGAGATACCTTTTCACAC
TTGATGTTGCAAACACTTTGTCAAAGCTTGAGCATCTTCAAGTTTACGAA
TGCGATAATATGGAAGAAATCATACATACAGAGGGTAGAGGAGAAGTGAC
AATTACATTCCCAAAGCTGAAGTTTTTATCATTGTGTGGGCTACCAAATC
TGTTGGGTTTGTGTGGTAATGTGCACATAATTAATCTACCACAACTCACA
GAGTTGAAACTTAATGGCATTCCAGGTTTCACAAGCATATATCCTGAAAA
AGATGTTGAAACATCTAGTTTGTTGAATAAAGAGGTAAATGTGTTTTATG
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TTAATACAATACAATCTTTTCAATTAACCGTTTCAAAATATATTGTATGA
TTTATTTTTGTTTGGATGGGGTTATTAATGGGTGATTATTTCTCAGGTTG
TAATTCCTAATTTGGAGAAACTTGATATTAGTTATATGAAGGATTTGAAA
GAGATATGGCCTTGTGAATTAGGGATGAGTCAGGAAGTTGATGTTTCTAC
GTTGAGAGTGATTAAAGTAAGCAGTTGTGATAATCTTGTGAATCTATTCC
CGTGCAATCCTATGCCATTGATACATCACCTTGAAGAGCTTCAAGTGATA
TTTTGTGGTTCCATTGAAGTGTTATTCAACATTGAGTTGGATTCTATTGG
TCAAATTGGAGAAGGCATCAACAATAGCAGCTTGAGAATCATCCAATTGC
AGAACTTAGGGAAGCTAAGTGAGGTGTGGAGGATAAAAGGTGCGGATAAC
TCTAGTCTTCTCATCAGTGGCTTTCAAGGTGTTGAAAGCATTATCGTTAA
CAAATGCAAGATGTTTAGAAATGTATTCACACCTACCACCACCAATTTTG
ATCTGGGGGCACTTATGGAGATTCGGATACAAGATTGTGGAGAAAAGAGG
AGAAACAACGAATTGGTAGAGAGTAGCCAAGAGCAAGAGCAGGTATGGCT
TTCAATTTCACTTTCTTACTTAATGAAGGATTAAGCTCCTGCTTTTTGAA
TAAAAAGTGGATGAATGACTAAATTCGGGAATGCCACCCGGAAAGTTATC
AACCATTTAGCTACACCATTTTTTGAACTAATGTTGCAATAAATGCATAA
TATAATTAAAAAATGGTCATTGATAAATGTAAACCAACCTTTTTTATTTA
TTAAAATGTCTACAATAAATGATTTTCTTTATTATATATCATTTTATAAC
AATAAGCTTAAAGATGTTTAAATAGCCAATGTCAGTTATAGATCGTAACT
AATTTTTTATTAACTAGTTTTAGTTAAGATATCACTCATTATTATTTITA
TAGAAAAAAGACAAGATTGGCTAATCCTCATAAGAATTTGGAAGATTTAA
GCAAAATATAGAGCTTTTCCAAACATAGCCAATAGTTTCTTTTGCAGGTC
CCATCTACGAAATTATCAATAGATTTGCGATTTTTTTTTGGCACCCGGGA
AATTTCCATTAATTAAAAAAAAGTTCAAGCCATTTTGTAGTTGGCACCTG
CAAAATGGTAGTTTGCACCTGCGGAAATCACCTTTCACCATTTCGCATCT
ATGACTTGTGAAAATGTTAATTTGTGAAATGGTCATGTGCACCTCATGAG
AAATACGAAATGGTCAGTAATATGACTTTTTTATATAAATATGATGGTGG
CATATATTTATAGGAAAATATAGCTGCACGATATTAATTAATAGTGAAAT
TAGTTAACTGTATACGATAAGTATACAAAATTTATATGTATGAAGTATAC
TCAATTTAGGACGACTCGGGCAATGAAATCATCATTTAATAGGAGCAATG
AAATCATTTTCGAAAAATGTTTACAAATGAATAAAATATTAAATTAAACT
TAAAACATTTTGTTAGTAGTTTGAAATTTACAAACTGAAATTTGTTGTAT
TTATTAACATTTATAAATGTTGTACTATGATTTTTTCCTTGTTTGCAAAT
ATTCCTTAAAAATCCACCTAAAATCAAAATAATTAATCTTTTTCAAGTTG
AAAAATGAAAATCGTATGATATAACCGTGTATGGATGTGGAATTATATAT
CAGTTACTAATTACATTTTTTGTTGGGATATATGTGCGCAGATTGATATT
GCAATCCCATTCACTCTCACACACTCTTTCCAAAACCTCCGTAAACTTGC
TTTGGAAAAGTATGAAGGAGTGGAGGTGGTGTTTGAGATAGAGAGTCCAA
CAAGTAGAGAATTGATAACAATTCACCATAATCAACAACCACTACTTCCC
AACCTTGAGTTATTGGATATAAGTTTTATGGACAGCATGAGTCATGTATG
GAAGTGCAACTGGAATAAATTCTTCATTCTTCAAAAACAACAGTCAGAAT
CCCCATTCTGTAATCTCACAACCATACATATTCAATATTGCCAAAGCATT
AAGTACTTGTTTTCAACTCTCATGGCAAAACTTCTTTCCAACCTAAAGAA
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GGTCGAGGTAAGAGAGTGTCATGGTATTGAAGAAGTTGTTTCGAACAGAG
ATGATGAAGATGAGGAAAAGACTACATTTACATCTACATCTTCTGAAAAA
AGCACTAATTTGTTCCCTCGTCTTGAATCTCTCGCTCTTTATCAACTTCC
AAATCTCAAGTGTATTGGTGGTGGTGGTTCTGCCAACAGTGGGAACAATG
AAATATCTCTTGATAATTCCACTACTACTACTTCTTTTGTTGATCAATCT
AAGGTATGTTTTTTTITTTTNGTTNCCCTT (SEQ ID NO:109)

Sequence gap
CCTCCCTAATAATACATGTTATGCACACTATACTAACATATTAGACACGT
AAAGGATAAATGCTATGCCTCATATAATACGTTATATTTATAATCTTTAA
ACAATCAAATTTATTAAACAAATAACTAAGTGTGAGCAAAGGCAGGTACC
CGACTAAATTGCCCAAAACCAGTCTGGTGGTTCGTGGAATGTTGGGCCAG
GTCGTTAAAACGTCTACACACCGGTTCTTTAAATCACAGATCCGCTTCTC
ATACTGTGAACCCGGTTTTAATTTTAAAAGAAAATTTCATTATAAAGTAA
ATGACTTAAACCATTACAAACAACAAAAATTTACCATTACAATGTTGGAC
TATCATTATTTGCAACATAAAACTGAAAATACACATATTTCCTTCTGATA
TCAGCATGAGTGGCTGGTTGGCTAACCCAAAAATCCATGCATTGTAGATG
TGTGTTACAACACATAGTATCAATGAAAGGCATATTTTTAGGCTAGAATT
TAACAATCTGTAATAATATTCCCTAAAACTAATATCATCATCAACCAACT
AATATAAAACCATTGGGTTCGTCATTTTAGGTACAAAACATAGATTTTTC
TAAGCTTGTTGTATTTAAACATATGCTTTCTAAACTTAATTGATTTTGCA
TTCCAAAATTTTAGGTTGTAAAGTGGTATGTCATTTGTTGTCTTTTCAAC
ATTAATTGTACAAAAACCAAAACTACATAATTGATGTAGATATCATAACA
ATTGTGTTATTTAGTATATAAAAACTAAATTTTGAATTGAATTTCTTATA
CAAAAGTTGTGTCTATGTATACATGTTTATGTAGGTAATAGACAATTAGT
CTCTGTTAAGTATATGGAGTTTAATTTTTAGACTAATTTTTCATGTGTTG
CAGTTTTATCAGGCAGGTGGCGTTTTTTGGACGTTATGCCAATACTCCAG
AGAGATAAATATAAGGGAGTGTTATGCATTGTCAAGTGTAATTCCATGTT
ATGCAGCAGGACAGATGCAAAATGTTCAAGTGCTGAATATATACAGGTGC
AACTCAATGAAGGAGTTATTTGAAACTCAAGGGATGAACAACAACAATGG
TGACAGTGGTTGTGATGAAGGAAATGGTTGTATACCAGCAATTCCAAGAC
TAAATAACGTTATTATGCTACCCAATCTAAAGATATTGAAGATTGAAGAT
TGTGGTCATCTGGAACATGTATTCACATTCTCTGCACTTGGAAGCCTGAG
ACAGCTCGAAGAGTTAACGATAGAGAAATGCAAGGCAATGAAAGTGATAG
TGAAGGAAGAAGATGAATATGGAGAGCAAACAACAAAGGCATCTTCGAAG
GAGGTTGTGGTCTTTCCTCGTCTCAAGTCCATTGAACTGGAAAATCTACA
AGAGCTCATGGGTTTCTACTTAGGGAAGAATGAGATTCAGTGGCCTTCAT
TGGATAAGGTTATGATCAAGAATTGCCCAGAAATGATGGTGTTTGCACCT
GGTGAGTCCACAGTTCCCAAGCGCAAGTATATAAATACAAGCTTTGGCAT
ATATGGGATGGAGGAGGTACTTGAAACTCAAGGGATGAACAACAATAATG
ATGACAATTGTTGTGATGATGGAAATGGTGGAATTCCAAGACTAAATAAC
GTTATTATGTTTCCAAATATAAAGATATTGCAAATCAGCAATTGTGGCAG
TTTGGAACATATATTCACATTCTCTGCACTTGAAAGCCTGATGCAGCTCA
AAGAGTTAACAATAGCGGATTGCAAGGCAATGAAAGTGATTGTGAAGGAG
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GAATATGATGTAGAGCAAACAAGGGTATTGAAGGCTGTGGTATTTTCTTG
TCTAAAGTCCATTACACTATGCCATCTACCAGAGTTGGTGGGTTTCTTCT
TGGGGAAGAATGAGTTCTGGTGGCCTTCATTGGATAAGGTTACCATCATT
GATTGCCCACAAATGATGGGGTTCACACCTGGTGGGTCAACAACTTCCCA
CCTCAAGTACATACACTCAAGCTTAGGCAAACATACTCTTGAATGTGGCC
TTAATTTCAAGTCACAACTACTGCATATCATCAGGTATAATTATTATTCT
TTNACACCATCTAATTATGGAATCATGACGCTAATTACAGTATTAAACAC

(SEQ ID NO:110)

RG2K deduced polypeptide sequence (SEQ ID NO:111)

MECITGIFSNPFAQCLIAPVKEHLCLLIFYTQYVGDMLTAMTELNAAKDIVEERK
NQNVEKCFEVPNHVNRWLEDVQTINRKVERVLNDNCNWENLCNRYMLAVKAL
EITQEIDHAMKQLSRIEWTDDSVPLGRNDSTKASTSTPSSDYNDFESREHTFRKAL
EALGSNHTSHMVALWGMGGVGKTTMMKRLKNIKEKRTFHYIVLVVIKENMDL
ISIQDAVADYLDMKLTESNESERADKLREGFQAKSDGGKNRFLIILDDVWQSVN
MEDIGLSPFPNQGVDFKVLLTSENKDVCAKMGVEANLIFDVKFLTEEEAQSLFY
QFVKVSDTHLDKIGKAIVRNCGGLPIAIKTIANTLKNRNKDVWKDALSRIEHHD
IETIAHVVEQMSYDNLQNEEAQSIFLLCGLFPEDFDIPTEELVRYGWGLRVFENGV
YTIGEARHRLNAYIELLKDSNLLIESDDVHCIKMHDLVRAFVLDTENRFKHSLIV
NHGNGGMLGWPENDMSASSCKRISLICKGMSDFPRDVKFPNLLILKLMHADKS
LKFPQDFYGEMKKLQVISYDHMKYPLLPTSPQCSTNLRVLHLHQCSLMFDCSSI
GNLLNLEVLSFANSGIEWLPSTIGNLKELRVLDLTNCDGLRIDNGVLKKLVKLEELY
MRV GGRYQKAISFTDENCNEMAERSKNLSALEFEFFKNNAQPKNMSFENLERFKIS
VGCYFKGDFGKIFHSFENTLRLVTNRTEVLESRLNELFEKTDVLYLSVGDMNDLED
VEVKLAHLPKSSSFHNLRVLIISECIELRYLFTLDVANTLSKLEHLQVYECDNMEEII
HTEGRGEVTITFPKLKFLSLCGLPNLLGLCGNVHIINLPQLTELKLNGIPGFTSIYPEK
DVETSSLLNKEVVIPNLEKLDISYMKDLKEIWPCELGMSQEVDVSTLRVIKVSSCDN
LVNLFPCNPMPLIHHLEELQVIFCGSIEVLFNIELDSIGQIGEGINNSSLRIIQLQNLGK
LSE\'WRIKGADNSSLLISGFQGVESIVNKCKMFRNVFTPTTTNFDLGALMEIRIQDC
GEKRRNNELVESSQEQEQ

RG2L polynucieotide sequence (SEQ ID NO:112)

GGAAGACACAATGATGCAAAGACTGAAGAAGGTTGCCAAAGAAAATAGAA
TGTTCAGTTACATGGTCGAGGCAGTTATAGGGGAAAAGACAGACCCAATT
GCTATTCAACAAGCTGTAGCCGATTACCTTCGTATACAGTTCAAAGAAAG
CACTAAACCAGCAAGAGCTGATAAGCTTCGTGAATGGTTCAAGGCCCACT
CTGNAGACGGTAAGAATAAGTTCCTCGTAATATTTGATGACGTCTGGCAG
TCCGTTGATCTGGAAGATATTGGNTTAAGTCCTTTTCCAAATCAAGGTGT
CGACTTCAAGGTCTTGTTGACTTCACGAGACGAACACGTTTGCACAATGA
TGGGGGTTGAAGCTAATTCAGTTATTAATGTGGGACTTCTAACTGAAGTA
GAAGCACAAAGTCTGTTCCAGCAATTTGTAGAAACTTTTGAGCCCGAGCT
CTGTAAGATAGGAGAAGTTATCGTAAGAAAGTGTTGCGGTCTACCTATTG
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CCATCAAAACCATGGCGTGTACTCTAAGAAATAAAAGAAAGGATGCATGG
AAGGATGCACTTTCACGTATAGAGCACTATGACATTCGTAGTGTTGCGCC
TAAAGTCTTTGAAACAAGCTATCACAATCTCCAAGACAGGGAGACTAAAT
CCGTGTTTTTGATGTGTGGTTTGTTTCCTGAAGACTTCAATATTCCTACC
GAGGAGTTGATGAGGTATGGATGGGGCTTAAAGCTATTTGACAGAGTTTA
TACAATTAGAGAAGCAAGAACCAGGCTCAACACCTGCATTGAGCGACTTG
TGCAGACAAATTTGTTAATTGAAAGTGATGATGTTGGGTGTGTCAAGATG
CATGATCTGGTGCGTGCTTTTGTTTTGGGTATGTATTCTGAAGTCGAGCA
TGCTTCAATTGTCAACCATGGTAATATGCATGGGTGGACTAAAAATGATA
TGAACGACTCTTGCAAAACAGTTTCTTTAACATGCGAGAGTGTGTCTGAG
TTTCCAGGAGACCTCAAGTTTCCAAACCTAAAGCTTTTGAAACTTATGCA
TGGAGATAAGATGCTAAGGTTTTCTCAAGACTTTTATGAAGGAATGGAAA
AGCTCCAGGTAATATCATACCATAAAATGAAGTATCCATTGCTTCCCTCG
TCACCTCAATGCTCCACCAACCTTCGAGTGCTTCATCTTCATCGGTGTTC
ATTACGGATGCTTGATTGCTCTTGTATCGGAAATTTGACGAATCTGGAAG
TGTTGAGCTTCGCTAATTCTGGCATTGAACGGATACCTTCAGCAATCGGA
AATTTGAAGAAGCTTAGGCAACTTGATCTGAGAGGTCGTTATGGTCTTTG
TATAGAACAGGGTGTCTTGAAAAATTTGGTCGAACTTGAAGAACTTTATA
TTGGAAATGCATCTGCGTTTAGAGATTATAACTGCAATGAGATGGCAG

RG2L deduced polypeptide sequence (SEQ ID NO:113)

EDTMMQRLKKVAKENRMFSYMVEAVIGEKTDPIAIQQAVADYLRIQFKESTKPAR
ADKLREWFKAHS?DGKNKFLVIFDDVWQSVDLEDIGLSPFPNQGVDFKVLLTSRDE
HVCTMMGVEANSVINVGLLTEVEAQSLFQQFVETFEPELCKIGEVIVRKCCGLPIAI
KTMACTLRNKRKDAWKDALSRIEHYDIRSVAPKVFETSYHNLQDRETKSVFLMCG
LFPEDFNIPTEELMRYGWGLKLFDRVYTIREARTRLNTCIERLVQTNLLIESDDVGC
VKMHDLVRAFVLGMYSEVEHASIVNHGNMHGWTKNDMNDSCKTVSLTCESVSEF
PGDLKFPNLKLLKLMHGDKMLRFSQDFYEGMEKLQVISYHKMKYPLLPSSPQCST
NLRVLHLHRCSLRMLDCSCIGNLTNLEVLSFANSGIERIPSAIGNLKKLRQLDLRGR
YGLCIEQGVLKNLVELEELYIGNASAFRDYNCNEMA

RG2M polynucleotide sequence (SEQ ID NO:114)

GGGGAAGACACAATAGATGCAAAGGCTGAAGAAGTTGCCAAAGAAAAGAG
AATGTTCAGTTATATCATTGAGGCGGTTATAGGGGAAAAGACAGACCCCA
TTTCCATTCAGGAAGCTATATCATATTACCTTGGTGTAGAGCTCAATGCA
AATACTAAGTCAGTAAGAGCTGATATGCTTCGTCAAGGGTTCAAGGCCAA
ATCTGATGTAGGTAAGGATAAATTCTTAATAATACTCGACGATGTATGGC
AGTCTGTTGATTTGGAAGATATTGGATTAAGTCCATTTCCAAATCAAGGT
GTTAACTTCAAGGTCCTGTTAACATCACGAGACCGACATATTTGCACTGT
GATGGGGGTTGAAGGTCATTCGATTTTTAATGTGGGACTTCTCACAGAAG
CAGAATCAAAAAGATTGTTCTGGCAGTTTGTAGAAGGTTCTGATCCTGAG
CTCCATAAGATAGGAGAAGATATTGTAAGTAAGTGTTGTGGTCTACCCAT
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TGCCATTAAAACCATGGCATGTACACTTAGAGATAAAAGTACGGATGCAT
GGAAGGATGCACTGTCTCGTTTAGAGCATCATGACATTGAAAATGTTGCC
TCTAAAGTTTTTAGAGCGAGCTATGACCATCTCCAAGACGAGGAGACTAA
ATCCACTTTTTTTCTATGTGGATTGTTTCCAGAAGATTCCAATATTCCTA
TGGAGGAGTTGGTGAGGTATGGGTGGGGATTGAAATTATTTAAAAAAGTG
TATACCATAAGAGAAGCAAGAACTAGGCTCAACACTTGCATTGAGCGGCT
CATCTATACCAATTTGTTGATAAAAGTTGATGATGTTCAGTGCATCAAGA
TGCATGATCTCATCCGTTCTTITTGTTTTGGATATGTTTTCTAAAGTTGAG
CATGCTTCGATTGTCAACCATGGTAATACGCTAGAGTGGCCTGCAGATNA
TNTGCACGACTCTTGTAAAGGGCTTTCATTAACATGCAAGGGTANATGTG
AGTTTTGTGGAGACCTNAANTTTCCAACCCTAATGATTTTAAAACTTATG
CATGGAGATAAATCGCTAAGGTTT

RG2M deduced polypeptide sequence (SEQ ID NO:115)

GEDTIDAKAEEVAKEKRMFSYIIEAVIGEKTDPISIQEAISY YLGVELNANTKSVRAD
MLRQGFKAKSDVGKDKFLILDDVWQSVDLEDIGLSPFPNQGVNFKVLLTSRDRHI
CTVMGVEGHSIFNVGLLTEAESKRLFWQFVEGSDPELHKIGEDIVSKCCGLPIAIKT
MACTLRDKSTDAWKDALSRLEHHDIENVASKVFRASYDHLQDEETKSTFFLCGLFP
EDSNIPMEELVRYGWGLKLFKKVYTIREARTRLNTCIERLIYTNLLIKVDDVQCIKM
HDLIRSFVLDMFSKVEHASIVNHGNTLEWPAD??HDSCKGLSLTCKG?CEFCGDL?F
PTLMILKLMHGDKSLRF

RG2N polynucleotide sequence (SEQ ID NO:116)

AGGTAAAATCCATAACCCTAAATGTTGGTACGCTCATATATCAAATTGCG
TGTTTTGTTGAATGAAAAAAGCATGCTCAAAAAACCAGTGTAAGGCACGG
TATATGACATATTTATAGTTACTGATAACAAATTATGATAATTTTGGGTT
TACRTAAGTTAGGATTCGTACTTCAACCAAATGTAATAGTTTTTGTGAGT
CTATCTATGTATTTGGGGAATCACATTAGCAACGGGATTGTACTAGTAAT
TCGAAAAAGTCTTTTAAATAATTTTTCTGTTTATAATTTATGAATAGTTT
TAGCGACATCTAATATTAAATAGAATGTATCTGATATTGAATTAATGTCC
TTAATGTGAACATAGACCTTTTCCATTTACTAATGCCTAATTATTAGTTT
CTAATCAATAAATTTTAATTTCTGTTTTATGCTTCTAAGACAATAAAAAT
CCATGATTTACCTTTAAATATTAACAAAAATGACCATAAATAAATAAAAA
ATTAGGATACCAAACCCCCCCGCCATGCCCAATGTCTAAATATTCTTGAT
GCTTTTGCTTTTCCCTCTTTTCCTTGTTAGTCTATTATTCTGGAGAGTTT
GAGAGAGTTTCATACAAGAAAATTTCAAGAAGAAAGCAAAGGTCCAGGTA
TTCTCTTTTCTTAATTATGTATTAACTTACAAGCATTTTTTACACGATCC
ATGGTTTTTTGTGTATGTTTTTCAAATTGAAACTAGATTGGGACTTTTGC
CCTTGATGATTCATAAGATATTGCATGGAGTTGAGATTGTGTAAGAAAAG
TGGTGAATAGAAAGAGCAAGTGAATCCAGATATAGTATTGGTAATATATG
ATGATGAGATAGAGATATGTTAAAACTGGCTAGAAAATTGTTTITAATTTG
AAATTTAGGTKGTTGAATTTGAAAGATACCAAGCTAATAACTAATTAGTT
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ATGCTAAWTAGTTATAAAGAACAACAAACTCTTAGTTTTTITITTTCATGA
TTTTCAACCTCTTTGTACCAAACTAAATTATAGCAAAATTGAATATCATT
CTCTGCAATCAATCTTAACTTTTGTTATTATCATCATGTCTAAAATTGCC
ACAAGTTTATTTTCAAAGTCATATTGGATTATGAAAGGACTATTTTTACC
AATTACATCTTTACTTTATGGGCCAAAGCTAATACAATCCGACTAAACTA
AAGGAATATGGGATGCATATAGTTTGCTTCCCGATTATAGATTTCTATCT
AATTTGTCTATTGTACTAATTTAGGTGCCACCACAAGTAAATTTGTTAAA
TGGATATCGTTAATGCCATTCTTAAACCAGTTGTCGAGACTCTCATGGTA
CCCGTTAAGAAACACATAGGGTACCTCATTTCCTGCAGGCAATATATGAG
GGAAATGGGTATCAAAATGAGGGGATTGAATGCTACTAGACTTGGTGTCG
AAGAGCATGTGAACCGGAACATAAGCAACCAGCTTGAGGTTCCAGCCCAA
GGCAGGGGTTGGTATGAAGAAGTAGGAAAGATCAATGCAAAAGTGGAAAA
TTTTCCTAGCGATGTTGGCAGTTGTTTCAATCTTAAGGTTAGACACGGGG
TCGGAAAGAGAGCCTCCAAGATAATTGAGGACATCGACAGTGTCATGAGA
GAACACTCTATCATCATCTGGAATGATCATTCCATTCTTCTAGGAAGAAT
TGATTCCACGAAAGCATCCACCTCAATACCATCAACCGATCATCATGATG
AGTTCCAGTCAAGAGAGCAAACTTTCACAGAAGCACTAAACGCACTCGAT
CCTAACCACAAATCCCACATGATAGCCTTATGGGGAATGGGCGGAGTGGG
GAAGACGACAATGATGCATCGGCTGAAAAAGGTTGTGAAAGAAAAGAAAA
TGTTTAATTTTATTGTTGAGGCGGTTGTAGGGGAAAAAACAGACCCCATT
GCTATTCAATCAGCTGTGGCAGATTACCTAGGTATAGAGCTCAATGAAAA
AACTAAACCAGCAAGAACTGAGAAGCTTCGTAAATGGTTTGTGGACAATT
CTGCTGGTAAGAAGATCCTAGTCATACTCGACGATGTATGGCAGTTTGTA
GATCTGAATGATATTGGTTTAAGTCCTTTACCAAATCAAGGTGTCGACTT
CAAGGTGTTGTTGACATCACGAGACAAAGATGTTTGCACTGAGATGGGAG
CTGAAGTTAATTCAACTTTTAATGTGAAAATGTTAATAGAAACAGAAGCA
CAAAGTTTATTCCACCAATTTGTAGAAATTTCGGATGATGTTGATCGTGA
GCTCCATAATATAGGAGTGAATATTGTAAGGAAGTGTGGCGGTCTACCCA
TTGTCATCAAAACCATGGCGTGTACTCTTAGAGGAAAAAGCAAGGATGCA
TGGAAGAATGCACTTCTTCGTTTAGTGAACTACAACATTGAAAATATAGT
GAATGGAGTTTTTAAAATGAGTTACGACAATCTCCAAGATGAGGAGACTA
AATCCACCTTTTTGCTTTGTGGAATGTTTCCCGAAGACTTTAATATTCCT
ACCGAGGAGTTGGTGAGGTATGGATGGGGGTTGAAATTATTTAAAAAAGT
GTATACTATAGGAGAAGCAAGAATCAGGCTCAACACATGCATTGAGCGGC
TCATTCATACAAATTTGTTGATTGAAGTTGATGATGTTAGGTGCATCAAG
ATGCATGATCTTGTCCGTGCTTTTGTTTTGGATATGTATTCTAAAGTCGA
GCATGCTTCCATTGTCAACCATGGTAATACACTAGAGTGGCATGTGGATA
ATATGCACAACTCTTGTAAAAGACTTTCATTAACATGCAAGGGTATGTCT
AAGTTTCCTACAGACCTCAAGTTTCCAAACCTCTCGATTTTGAAACTTAT
GCATGAAGATATATCATTGAGGTTTCCCAAAAACTTTTATGAAGAAATGG
AGAAGCTTGAGGTTATATCCTATGATAAAATGAAATATCCATTGCTTCCC
TCATCACCGCAATGCTCCGTCAACCTTTGCGTGTTTCATCTCCATAAATG
CTCGTTAGTGATGTTTGACTGCTCTTGTATTGGAAATCTGTCGAATCTAG
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AAGTGCTTAGCTTTGCTGATTCTGCCATTGACCTGTTGCCTTCCACAATC
GGAATTTTGAAGAAGCTAAGGCTACTGGATTTGACAAATTGTTATGGTCT
TTGTATAGCTAATGGTGTCTTTAAAAAATTGGTCAAACTTGAAGAGCTCT
ATATGACAGTGGTTAATGGAGGAGTTCGAAAGGCGATCAGCCTCACTGAG
GATAACTGCAATGAGATGGCAGAACGTTCAAAAGACCTTTCTGCATTAGA
ACTTGAGTTCTTTGAAAACAATGCTCAGCCAAAGAATATGTCATTTGAGA
AGCTACAACGATTCCAGATCTCAGTGGGGTGCTATTTATATGGAGCTTCC
ATAAAGAGCAGGCACTCGTATGAAAACACATTGAAGTTGGTTATTGACAA
AGGTGAATTATTTGAATCTTGAATGAACGGCCTGTTTAAGAAAACAGAGG
TGTTATGTTTAAGTGTGGGAGATATGAATGATCTTGAAGATRTTGAGGTT
AAGTCATCCTCACAACYTCTTCAATCTTCTTCGTTCAACAATTTAAGAGT
CCTTGTCGTTTCAAAGTGTGCAGAGTTGAAACACTTCTTCACACCTGGTG
TTGCAAACACTTTAAAAAAGCTTGAGCATCTTGAAGTTTACAAATGTGAT
AATATGGAAGAACTCATACGTAGCAGGGGTAGTGAAGAAGAGACGATTAC
ATTCCCCAAGCTGAAGTTTTTATCTTTGTGTGGGCTACCAAAGCTATCGG
GTTTGTGCGATAATGTCAAAATAATTGAGCTACCACAACTCATGGAGTTG
GAACTTGACGACATTCCAGGTTTCACAAGCATATATCCCATGAAAAAGTT
TGAAACATTTAGTTTGTTGAAGGAAGAGGTAAATATAAATTTTTAATGCT
AATACATTACAAAGGATCTTTTCAGTTAAATCTTTCAAAATATATTGTAA
TTTGATTGTATGGGGTATTATTGTTGGATGGGACTATTAATAAATGATTA
TCTTGCAGGTTCTGATTCCTAAGTTAGAGAAACTGCATGTTAGTAGTATG
TGGAATCTGAAGGAGATATGGCCTTGCGAATTTAATATGAGTGAGGAAGT
TAAGTTCAGAGAGATTAAAGTGAGTAACTGTGATAAGCTTGTGAATTTGT
TTCCGCACAAGCCCATATCTCTGCTGCGTCATCTTGAAGAGCTTAAAGTC
AAGAATTGTGGTTCCATTGAATCGTTATTCAACATCCATTTGGATTGTGC
TGGTGCAACTGGAGATGAATACAACAACAGTGGTGTAAGAATTATTAAAG
TGATCAGTTGTGATAAGCTTGTGAATCTCTTTCCACACAATCCCATGTCT
ATACTGCATCATCTTGAAGAGCTTGAAGTCGAGAATTGTGGTTCCATTGA
ATCGTTATTCAACATTGACTTGGATTGTGCTGGTGCAATTGGGCAAGAAG
ACAACAGAAGCAGCTTAAGAAACATCAAAGTGGAGAATTTAGGGAAGCTA
AGAGAGGTGTGGAGGATAAAAGGTGGAGATAACTCTCGTCCCCTTGTTCA
TGGCTTTCAATCTGTTGAAAGCATAAGGGTTACAAAATGTAAGAGGTTTA
GAAATGTATTCACACCTACCACCACAAATTTTAATCTGGGGGCACTTTTG
GAGATTTCAATAGATGACTGCGGAGAAAACAGGGAAAATGACGAATCGGA
AGAGAGTAGCCATGAGCAAGAGCAGGTAAGGATTTCAATTTCACTTTCKT
ACTTAATTAATGATTAAGCTCCTGCTTTTTRAATAAAAAAGGGACAAACC
ATTTCATGACTTAATGTAGCAATACAAGTCATGTATAAGAGTGACCAACT
CTTTTTTATTTATAAAATGACTACAAAATATTTTTTTTCATTAGAGATCA
TGTATAAATGTGACTAATTTTTCATCACCTAACTTTAGTTGATAAATCTT
TATAAATGTCACTAGTTACTTTTCAGTAAAATAACAAATTTAATAAATTA
TCAACAAAAAGCATCAACTAAAAAAATCCCACAACCCGTAATAATTTAAA
ATAAAAGGATTTAACATCTAATACGAACAATTTTTTTTCTAAACATGATT
TGGACCAAATATCACCAGCAACTCAAGTTTGGAATCGATTCAGCTTAAAA
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CTTGACCARCATAATTAGATAGATGAGAGTTGAAGCTAAAGTGCCTATAT
AAGTTCGTTTCATCTTTTTTCTTGATCTTGATAGCAAGTTGAATSATTTT
CTTCTTCAAAATTGATAAAAATCTACATTATAAAGAGACTAGCTTGAAAA
AAAATGGTCTAGGTGGGTCTTGGGTCTGGTAGATGAAGATGGAAGGGAGA
GTAGATTTCAAAGACACAAACACATCTTCATTTTATTTATITATTTATTA

_ TTATTATTTTTTGATATCTTGCTCATATTTGTTACAGATATGTGAGGTCT

ATTAATCTTTTTAAATATATAAAAAATAAATACATAAATGAGAAAATTAA
ATAAAGAATAAATTAATAAGGGCACAATAGTCTTTTTTGGTAAGACAAGG
ACCAAAAGCGCAACAAAAGTAAACAGTAGGGACCATCCGATTTAAAAAAT
TAATTAGGGACCAAAAACATAAATTCCCCCAAACCATAGGGACCATTCGT
GTAATTTACTCTTGCTTTTCGTTTTGTTCATATTTGGGTAACTATTTTIT
TTGTACATATCTAGGTAACGAACTTGTTGAAAGTGTTCACATCTACGATG
TGACCTACTACAACCGATCATAATGGTCATATATGAACACTTCCAACAAG
TTTGTTATCTAGGTGTGTACAAAAAAACGATAGTTACCATGATGTGAACA
TACCAAAAAATTAATTACCTTAGCAAGTTATTTTCCCATTTAGGTTGTAT
GGAAACAGTTCCGTGAGACCGTGACTTGGATGGTAGATAAATTTAGTAAA
CTTAACCCTTCAATTAACCTACCTTTTTCTTATTAACTCAATTTCAAGCT
AAATTCTGATTCTTGTTTGAAAGTAAGTTGCATCTTTATGTTTGTATTAT
CTTGTTGCATAGGATCCTTAGCATCTTTTAATAATTTATTTGAAGGTGAA
AGATCCAACTATTTTTAATCTGTTGGCATTTTCCATCATTTGCAACTGTT
TCTTGAAAAAAA:: TACCTAAAATCAAAATAACCATTTTCATATCCAAAA
TTATAAGAGAGAATTGTTAACGGACATGGAATCATAAATCATTAACACAG
TTCAGTACACAGGTTGCTAATTACATTTCTTGCTGTGCAGATTGAAATTC
TATCAGAGAAAGAGACATTACAAGAAGCCACTGGCAGTATTTCAAATATT
GTATTCCCATCCTGTCTCATGCACTCTTTTCATAACCTCCATAAACTTAA
CTTGAACAGAGTTGAAGGAGTGGAGGTGGTGTTTGAGATAGAGAGTGAGA
GTCCAACAAGTAGAGAATTGGTAACAACTCACCATAACCAACAACAACCT
ATTATACTTCCCAACCTCCAGGAATTGATTCTATGGAATATGGACAACAT
GAGTCATGTGTGGAAGTGCGGCAACTGGAATAAATTCTTCACTCTTCCAA
AAGAACAATCAGAATCCCCATTCCACAACCTCAGTAACATACATATTTAT
GAATGCAAAAGCATTAAGTACTTGTTTTCACCTCTCATGGCAGAACTTCT
TTCCAACCTAAAGCATATCGAGATAAGAGAGTGTGATGGTATTGAAGAAG
TTGTTTCAAAAAGAGATGGTGAGGATGAAGACATGACTACATCTAC::::
:::GCACACAACCACCACTTTTTCCCTCATCTTGATTCTCTCACTCTAAA
GCAACTGAAGAATCTGAAGTGTATTGGTGGAGGTGGTGCCAAGGATGAGG
GGAGCAATGAAATATCTTTCAATAATACCACTGCAACTACTGCTGTTCTT
GATCAATTTGAGGTATGCTTTGTACATATTCAATTATTTATTTAATTTCC
TTGTTAATTTCCTTTTTTCTTTGCAATATTCTATGAAAAAAATCACCAAA
TCACAAATAAGAGATTTAAACTTTTATTTCACACCCATGCGGACTCAAGA
ATGGGATTTGGAGGCATATAAAGTTACATTCATTTGAACAAGTATTACCA
TTTATTTGTTATITATCATTTTCATATCATTTACTGATAACATTTCTTTT
TTACTTTTCTAATTAGAAAAGGTCCACATGTCTAATTAGGTTTTCCATTC
TATGTGAATCCTCTATTCTGTCTGTAATCAAGCATCTTAGATTATTTATC
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CATTTTCATAATTGTGTTTATATTGACAGTTTTTTTCTTTTTATAGTTGT
AATTGCAACCTGTCATATWTTMWWKKCWWWATKYWMWWARTAATACATTT
TATACCCWCTATACTAAGATA

RG2N deduced polypeptide sequence (SEQ ID NO:117)

LGKTTMMHRLKKVVKEKKMFNFIVEAVVGEKTDPIAIQSAVADYLGIELNEKTKPA
RTEKLRKWFVDNSAGKKILVILDDVWQFVDLNDIGLSPLPNQGVDFKVLLTSRDKD
VCTEMGAEVNSTFNVKMLIETEAQSLFHQFVEISDD VDRELHNIGVNIVRKCGGLPI
VIKTMACTLRGKSKDAWKNALLRLVNYNIENIVNGVFKMSYDNLQDEETKSTFLL
CGMFPEDFNIPTEELVRYGWGLKLFKKVYTIGEARIRLNTCIERLIHTNLLIEVDDVR
CIKMHDLVRAFVLDMYSKVEHASIVNHGNTLEWHVDNMHNSCKRLSLTCKGMSK
FPTDLKFPNLSILKLMHEDISLRFPKNFYEEMEKLEVISYDKMKYPLLPSSPQCSVNL
CVFHLHKCSLVMFDCSCIGNLSNLEVLSFADSAIDLLPSTIGILKKLRLLDLTNCYGL
CIANGVFKKLVKLEELYMTVVNGGVRKAISL

' RG20 polynucleotide sequence (SEQ ID NO:118)

TTGTAAAACGACGGCCAGTCGAATCGTAACCGTTCGTACGAGAATCGCTG
TCCTCTCCTTCATTTGAATCATGATATTTGAATATCGATACTTTTGACTG
TAGCTTTTGGGTCGATTTTTTAGCAAGATACATAACTGGCCAAACCCATT
GGCTATTTTAGCCCAAAATATGAAATGGACTGGATTGTTTTTTTCCTTTC
TAACACGCACACATCTGGCGATCAGTATCACTCCATTATGAAGACCTAGT
CAAATTCATTAACGTTCAGTCGTTCCTTCAAAGTTTCAAAGTTCCAACTT
CCAACTTCCCTCTTTTTTTTTTCTTTCCTCGATTCTGATTTGAATCCGAT
TCTGCGACGAAGGAGAGCTTGGTCAGAGGGCTGTGATTCTTGAGTCTTGA
CCTCCGAATCTAGCTGGATTATTTTCGACACACCAGACCACGTATCAGGT
TGCTCATCCCGAAATACTGCTTTGCAAACTGTTGTATCATCGCCTAGGAA
ATTAAGTTTCTTTTTTGGCTCTGTTACTGAATCAGTAGCTTTGCAACTTG
CTCATTATAAGCTGATCCATATTTTACATATCTTTTGAAGAATAATAGGT
ACTGACTTTACCTTTCTGATGAGAGCGATTTAAGAGATACCTCTGTAAAA
TCCATTTTTGTGAAGGGATCTGGGTTAGTTTTTAAAGGATTTGCTACAAC
AGTATCCCACAAACGATCTATTTCCCATTTNACTCATCCGCTCAAGATCT
ATCCACCTTTATATATGTTAATTGGGAGTCTTCCATGGTGCAATGAATCT
AGGATGCATTTAGAAGCCCAATCCATTACAAGTTTTCATCCAATTTCATG
TGACAAGTTGTTGGTTACTATGTAGGTACTTCCACAATTAAGAATTTCCA
GCAATGGATGTTGTTAATGCCATTCTTAAACCAGTTGCCGAGACACTTAT
GGAACCTGTTAAGAAACATCTAGGCTACATCATTTCCAGCACAAAACATG -
TGAGGGATATGAGTAACAAAATGAGGGAGTTGAACGCTGCAAGACATGCT
GAAGAAGACCACTTGGACAGGAACATAAGAACTCGTCTTGAGATTTCAAA
TCAAGTTAGGAGTTGGTTAGAAGAAGTAGAAAAGATCGATGCAAAAGTAA
AAGCCCTTCCTAGTGATGTCACCGCTTGTTGCAGTCTCAAGATCAAACAT
GAAGTCGGAAGGGAAGCCTTGAAGCTAATTGTGGAGATTGAAAGTGCCAC
AAGACAACACTCTTTGATCACCTGGACTGATCATCCCATTCCTCTGGGAA



10

15

20

25

30

35

40

WO 98/30083 PCT/US98/00615

154

AAGTTGATTCCATGAAGGCATCGATGTCCACAGCATCAACCGATTACAAT
GACTTTCAGTCAAGAGAAAAAACTTTTACTCAAGCATTGAAAGCACTTGA
ACCAAACAACGCTTCCCACATGATAGCGTTATGTGGGATGGGTGGAGTGG
GGAAGACCACAATGATGCAAAGACTAAAAAAAGTTGCTAAACAAAATAGA
ATGTTCAGTTATATGGTTGAGGCAGTTATAGGGGAAAAGACGGACCCAAT
TGCTATTCAACAAGCTGTAGCGGATTACCTTCGTATAGAGTTAAAAGAAA
GCACTAAACCAGCAAGAGCTGATAAGCTTCGTGAATGGTTCAAGGCCAAC
TCTGGAGAAGGTAAGAATAAATTCCTTGTAATACTTGATGACGTCTGGCA
GTCTGTTGATCTAGAAGATATTGGTTTAAGTCCTTTTCCAAATCAAGGTG
TCGACTTCAAGGTCTTATTGACTTCACGAGACGAACATGTTTGCACAGTA
ATGGGAGTTGGATCTAATTCAATTCTTAATGTGGGACTTCTAATAGAAGC
AGAAGCACAAAGTTTGTTCCAACAATTTGTAGAAACTTCTGAGCCCGAGC
TCCATAAGATAGGAGAAGATATTGTAAGGAAGTGTTGCGGTCTACCTATT
GCCATCAAAACCATGGCATGTACTCTTAGAAATAAAAGAAAGGATGCTTG
GAAGGATGCACTTTCGCGTATAGAGCACTATGACCTTCGCAATGTTGCGC
CTAAAGTCTTTGAAACGAGCTACCACAATCTCCATGACAAAGAGACTAAA
TCAGTGTTITTGATGTGTGGTTTGTTTCCGGAAGACTTCAATATTCCTAC
TGAGGAGTTGATGAGGTATGGATGGGGATTAAAGATATTTGATAGAGTCT
ATACATTTATAGAAGCAAGAAACAGGATCAACACCTGCATTGAGCGACTG
GTGCAGACAAATTTGTTAATTGAAAGTGATGATGTTGGGTGTGTCAAGAT
GCATGATCTGGTCCGTGCTTTTGTTTTAGGTATGTATTCTGAAGTAGAGC
ATGCTTCAGTTGTCAACCATGGTAATATACCTGGATGGACTGAAAATGAT
CCGACTGACTCTTGTAAAGCAATTTCATTAACATGCGAGAGTATGTCTGG
AAACATTCCAGGAGACTTCAAGTTTCCAAACCTAACGATTTTGAAACTTA
TGCATGGAGATAAGTCGCTAAGATTTCCACAAGACTTTTATGAAGGAATG
GAAAAGCTCCAGGTTATATCATACGATAAAATGAAGTATCCAATGCTTCC
CTTGTCTCCTCAATGCTCCACCAACCTTCGAGTGCTTCATCTCCATGAAT
GTTCATTAAAGATGTTTGATTGCTCTTGTATTGGAAATATGGCGAATGTG
GAAGTGTTGAGCTTTGCTAATTCTGGCATTGAAATGTTACCTTCCACTAT
CGGAAATTTAAAGAAGCTAAGGTTACTTGATTTAACAGATTGTCATGGTC
TTCATATAACACACGGTGTCTTTAACAATTTGGTCAAACTTGAAGAGTTG
TATATGGGATTTTCTGATCGACCTGATCAAACTCGTGGTAATATTAGCAT
GACAGATGTCAGCTACAATGAATTAGCAGAACGTTCAAAAGGCCTTTCTG
CATTAGAGTTCCAGTTCTTTGAAAACAATGCCCAACCAAATAATATGTCG
TTTGGGAAACTTAAACGATTCAAGATCTCAATGGGATGCACTTTATATGG
AGGATCAGATTACTTTAAGAAAACGTATGCTGTCCAAAACACATTGAAGT
TGGTTACTAACAAAGGTGAACTATTGGACTCTAGAATGAACGAGTTGTTT
GTTGAAACAGAAATGCTTTGTTTAAGTGTTGATGATATGAATGATCTTGG
TGATGTTTGTGTGAAGTCCTCACGTTCTCCTCAACCTTCTGTGTTCAAAA
TTCTAAGAGTCTTTGTCGTTTCCAAGTGTGTTGAGTTGAGATACCTTTTC
ACAATTGGTGTAGCCAAGGATTTGTCAAATCTTGAGCATCTTGAAGTTGA
TTCATGTAATAATATGGAACAACTCATATGTATTGAGAATGCTGGAAAAG
AGACAATTACATTCCTAAAGCTGAAGATTTTATCTTTGAGTGGGCTACCA
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AAGCTTTCGGGTTTGTGCCAAAATGTCAACAAACTTGAGCTACCACAACT
CATAGAGTTGAAACTTAAGGGCATTCCAGGGTTCACATGCATTTATCCGC
AAAACAAGTTGGAAACATCTAGTTTGTTGAAGGAAGAGGTAGATATATGT
TTTATGTTAATACAAGTTAAAAAATCTTTTTAACTAAAAGTTTCAGTATA
TATATCTATATGTCTATAATTTGATTATATGATGTATTAGTGTTTGGATG
TGGCTATTAAGGGATGATTATTTTGCAGGTTGTGATTCCTAAGTTGGAGA
CACTTCAAATTGATGAGATGGAGAATTTAAAGGAAATATGGCATTATAAA
GTTAGTAATGGTGAGAGAGTTAAGTTGAGAAAGATTGAAGTGAGTAACTG
TGATAAGCTTGTGAATCTATTTCCACACAACCCCATGTCTCTGCTGCATC
ATCTTGAAGAGCTTGAAGTCAAGAAATGTGGTTCCATTGAATCGTTATTC
AACATCGACTTGGATTGTGTTGATGCCATAGGAGAAGAAGACAACATGAG
GAGCTTAAGAAACATTAAAGTGAAGAATTCATGGAAGTTAAGAGAAGTGT
GGTGTATAAAAGGTGAAAATAACTCTTGCCCCCTTGTTTCTGGCTTTCAA
GCTGTTGAAAGCATAAGCATTGAAAGTTGTAAGAGGTTTAGAAATGTATT
CACACCTACCACCACCAATTTTAATATGGGGGCACTTTTGGAGATATCAA
TAGATGACTGTGGAGAATACATGGAAAATGAAAAATCGGAAAAGAGTAGC
CAAGAGCAAGAGCAGGTATGGATTTCAATTTCACTTTCTTACTTACTTAA
GGATTAAGCTTCTGTTTTTTTGAATAAAAAAGGGACATCTTCTAATAATG
CACATCTTAAATTAAAAAGTATTTAATTGTTGCATAGCAGCGTATAACAT
CTTCTAATAATTTATCTGAAGGTGAAAGATCCAACTACTTCTAATTTGTT
AACAATTTCAATCATTTGCAAATGTTCCTTAAAAAATTAATTACCTGAAA
TCAAAACAATCTTCTTCAAATCCAAAATTATGAGACAGAATTGAGAAGGG
ATGTGAAATTATAAACCATTAACACAATTCCATGCTCACGTTACTAATTA
CATTTCTTGTTGGGATATATATGTACAGACTGATATTTTGTCAGAGGAAG
TGAAATTACAAGAAGTCACTGATACTATTTCTAATGTTGTATTCACATCG
TGTCTCATACACTCTTTTTATAACAACCTCCGTAAACTCAACTTGGAGAA
GTATGGAGGAGTTGAGGTTGTGTTTGAGATAGAGAGTTCAACAAGTAGAG
AATTGGTAACAACATACCATAAACAACAACAACAACAACAACCTATATTT
CCCAACCTTGAGGAATTATATCTATATTATATGGACAACATGAGTCATGT
ATGGAAGTGCAACAACTGGAATAAATTTTTACAACAATCAGAATCCCCAT
TCCACAACCTCACAACCATACACATGTCCGATTGCAAAAGCATTAAGTAC
TTGTTTTCACCTCTCATGGCAGAACTTCTTTCCAACCTAAAGAGAATCAA

TATTGACGAGTGTGATGGTATTGAAGAAATTGTTTCAAAAAGAGATGATG
TGGATGAAGAA

RG220 deduced polypeptide sequence (SEQ ID NO:119)

MDYV VNAILKPVAETLMEPVKKHLGYHIISSTKHVRDMSNKMRELNAARHAEEDHLD
RNIRTRLEISNQVRSWLEEVEKIDAKVKALPSDVTACCSLKIKHEVGREALKLIVEIE
SATRQHSLITWTDHPIPLGKVDSMKASMSTASTDYNDFQSREKTFTQALKALEPNN
ASHMIALCGMGGVGKTTMMQRLKKVAKQNRMFSYMVEAVIGEKTDPIAIQQAVA
DYLRIELKESTKPARADKLREWFKANSGEGKNKFLVILDDVWQSVDLEDIGLSPFP

N QGVDFKVLLTSRDEHVCTVMGVGSNSILNVGLLIEAEAQSLFQQFVETSEPELHK]
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GEDIVRKCCGLPIAIKTMACTLRNKRKDAWKDALSRIEHYDLRNVAPKVFETSYHN -
LHDKETKSVFLMCGLFPEDFNIPTEELMRYGWGLKIFDRVYTFIEARNRINTCIERL
VQTNLLIESDDVGCVKMHDLVRAFVLGMYSEVEHASVVNHGNIPGWTENDPTDSC
KAISLTCESMSGNIPGDFKFPNLTILKLMHGDKSLRFPQDFYEGMEKLQVISYDKMK
YPMLPLSPQCSTNLRVLHLHECSLKMFDCSCIGNMANVEVLSFANSGIEMLPSTIGN
LKKTRLLDLTDCHGLHITHGVFNNLVKLEELYMGFSDRPDQTRGNISMTDVSYNE
LAERSKGLSALEFQFFENNAQPNNMSFGKLKRFKISMGCTLYGGSDYFKKTYAVQ
NTLKLVTNKGELLDSRMNELFVETEMLCLSVDDMNDLGDVCVKSSRSPQPSVFKIL
RVFVVSKCVELRYLFTIGVAKDLSNLEHLEVDSCNNMEQLICIENAGKETITFLKLKI
LSLSGLPKLSGLCQNVNKLELPQLIELKLKGIPGFTCIYPQNKLETSSLLKEEVVIPKL
ETLQIDEMENLKEIWHYKVSNGERVKLRKIEVSNCDKLVNLFPHNPMSLLHHLEEL
EVKKCGSIESLFNIDLDCVDAIGEEDNMRSLRNIKVKNSWKLREVWCIKGENNSCPL
VSGFQAVESISIESCKRFRNVFTPTTTNFNMGALLEISIDDCGEYMENEKSEKSSQEQ
EQTDILSEEVKLQEVTDTISNVVFTSCLIHSFYNNLRKLNLEKYGGVEVVFEIESSTS
RELVTTYHKQQQQQQPIFPNLEELYLY YMDNMSHVWKCNNWNKFLQQSESPFHN
LTTIHMSDCKSIKYLFSPLMAELLSNLKRINIDECDGI

RG2P polynucleotide sequence (SEQ ID NO:120)

CCCATTGCTATTCAGGAAGCAGTAGCAGATTACCTCNGTATAGAGCTCAA
AGAAAAAACTAAATCNGCAAGAGCTGATATGCTTCGTAAAATGTTAGTTG
CCAAGTCCGATGGTGGTAAAAATAAGTTCCTAGTAATACTTGACGATGTA
TGGCAGTTTGTTGATTTAGAAGATATCGGTTTAAGTCCTTTGCCAAATCA
AGGTGTTAACTTCAAGGTCTTGCTAACATCACGGGATGTAGATGTTTGCA
CTATGATGGGAGTCGAAGCCAATTCAATTCTCAACATGAAAATCTTACTA
GATGAAGAAGCACAAAGTTTGTTCATGGAGTTTGTACAAATTTCGAGTGA
TGTTGATCCCAAGCTTCATAAGATAGGAGAAGATATTGTAAGAAAGTGTT
GTGGTTTGCCTATTGCCATCAAAACCATGGCCCTTACTCTTAGAAATAAA
AGCAAGGATGCATGGAGTGATGCACTTTCTCGTTTAGAGCATCATGACCT
TCACAATTTTGTGAATGAAGTTTTTGGAATTAGCTACGACTATCTTCAAG
ACCAGGAGACTAAATATATCTTTTTGCTTTGTGGATTGTTTCCCGAAGAC
TACAATATTCCTCCTGAGGAGTTAATGAGGTATGGATGGGGCTTAAATTT
ATTTAAAAAAGTGTATACTATAAGAGAAGCAAGAGCCAGACTCAACACCT
GCATTGAGCGGCTTATCCATACCAATTTGTTGATGGAAGGAGATGTTGTT
GGGTGTGTAAAGATGCATGATCTAGCACTTGCTTTTGTTATGGATATGTT
TTCTAAAGTGCAGGATGCTTCAATTGTCAACCATGGTAGCATGTCAGGGT
GGCCTGAAAATGATGTGAGTGGCTCTTGCCAAAGAATTTCATTAACATGC
AAGGGTATGTCTGGGTTTCCTATAGACCTCAACTTTCCAAACCTCACAAT
TTTAAAACTTATGCATGGAGATAAGTTTCTCAAGTTTCCTCCAGACTTTT
ATGAACAAATGGAAAAGCTTCAAGTTGTATCGTTTCATGAAATGAAATAT
CCGTTTCTTCCCTCGTCTCCTCAATATTGCTCCACCAACCTTCGAGTTCT
TCATCTCCATCAATGCTCATTGATGTTTGATTGCTCTTGTATTGGAAATC
TGTTTAATCTGGAAGTGTTGAGCTTTGCTAATTCTGGCATTGAATGGTTA
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CCTTCCAGAATTGGAAATTTGAAGAAGCTAAGGCTACTAGATTTGACAGA
TTGTTTTGGTCTTCGTATAGATAAGGGTGTCTTAAAAAATTTGGTCAAAC
TTGAAGAGGTTTATATGAGAGTTGCTGTTCGAAGCAAAAAAGCCGGAAAT
AGAAAAGCCATTAGCTTCACAGATGATAACTGCAATGAGATGGCAGAGCG
TTC

RG2P deduced polypeptide sequence (SEQ ID NO:121)

PIAIQEAVADYLNELKEKTKSARADMLRKMLVAKSDGGKNKFLVILDDVWQFVDL
EDIGLSPLPNQGVNFKVLLTSRDVDVCTMMGVEANSILNMKILLDEEAQSLFMEFV
QISSDVDPKLHKIGEDIVRKCCGLPIAIKTMALTLRNKSKDAWSDALSRLEHHDLHN
FVNEVFGISYDYLQDQETKYIFLLCGLFPEDYNIPPEELMRYGWGLNLFKKVYTIRE
ARARLNTCIERLIHTNLLMEGDVVGCVKMHDLALAFVMDMFSKVQDASIVNHGS
MSGWPENDVSGSCQRISLTCKGMSGFPIDLNFPNLTILKLMHGDKFLKFPPDFYEQ
MEKLQVVSFHEMKYPFLPSSPQYCSTNLRVLHLHQCSLMFDCSCIGNLFNLEVLSF
ANSGIEWLPSRIGNLKKIL.RLLDLTDCFGLRIDKGVLKNLVKLEEVYMRVAVRSKKA
GNRKAISFTDDNCNEMAERS

RG2Q polynucleotide sequence (SEQ ID NO:122)

TGGGGAAGACACAGTGATAGAAAARAAAAAGAATGTTGTGGAAAAGAGGA
AAATGTTTGATTATGCTGTTGTGGCGGTTATAGGGGAAAAGACGGACCCT
ATTGCTCTTCAGAAAACTGTTGCGGATTACTTGCATATTGAGCTAAATGA
AAGCACTAAACTAGCAAGAGCAGATAAACTTTGCAAATGGTTCAAGGACA
ACTCGGATGGAGGTAAGAAAAAGTTCCTCGTAATACTCGACGATGTTTGG
CAATCTGTTGATTTGGAAGATATTGGTTTAAGTACTCCTTTTCCAAATCA
AGGTGTCAACTTCAAGGTTTTGTTGACATCACGAAAGAGAGAAATTTGCA
CAATGATGGGAGTTGAAGCTGATTTAATTCTCAATGTCAAAGTCTTAGAA
GAAGAAGAAGCACAAAAGTTGTTCCTCCAGTTTGTAGAAATTGGTGACCA
ATACCACGAGCTTCATCAGATAGGGGTACATATAGTAAAGAAGTGTTATG
GTTTACCCATTGCCATTAAAACCATGGCTCTTACTTTAAGAAATAAAAGA
AAGGATTCATGGAAGGACGCACTCTCTCGTTTAGAGGACCATGACACTGA
AAATGTTGCAAATGCAGTTTTCGAGATGAACTACCGCAATCTACAAGATG
AGGAGACCAAAGCCATTTTTTTGCTTTGCGGTTTGTTCCCCGAAGACTTT
GATATTCCTACTGAGGAGTTGGTGAGGTATGGATGGGGCTTAAATCTATT
TAAAAAAGTGTATACCATAAGAAAGGCAAGAACGAGATCGCATACATGTA
TTGAGCGACTCTTGGATTCAAATTTGTTGATTGAAAGTAACGATATTCGG
TGCGTCAAGATACACGATCTGGTGCGCGCTTTTGTTTTGGATATGTATTG
TAAAGTTGAGCATGCTTCAATTGTCAACCATGGTAATATGCGGACCGAAT
ATAATATGGCTGACTCTTGCAAAACAATTTCATTAACATACAAGAGTATG
TCTGGGTTTGAGTTTCCAGGAGACCTCAAGTTTCCAAACCTAACAGTTTT
GAAACTTATGCANGGAGATAAGTCTCTAAGGTTTCCTCAAGACTTTTATC
AATCAATGGAAAAACTTCGGGTTATATCATATGATAAAATGAAGTATCCA
TTGCTTCCCTCATCACCTCAATGCTCCACTAACATCCGAGTGCTTCGTCT
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CCATGAATGTTCATTAAGGATGTTTGATTGCTCTTGTATTGGAAAGCTAT
TGAATTTGGAAGTCCTCAGCTTTTTTAATTCTAACATTGAATGGTTACCT
TCCACAATCAGAAATTTAAAAAAGCTAAGGCTACTAGATTTGAGATATTG
TGATCGTCTTCGTATAGAACAAGGTGTCTTGAAAAATTTGGTCAAACTTG
AAGAACTTTATACTGGATATACATCAGCGTTTACAGA

RG2Q deduced polypeptide sequence (SEQ ID NO:123)

GEDTVIEKKKNVVEKRKMFDYAVVAVIGEKTDPIALQKTVADYLHIELNESTKLAR
ADKI.CKWFKDNSDGGKKKFLVILDDVWQSVDLEDIGLSTPFPNQGVNFKVLLTSR
KREICTMMGVEADLILNVKVLEEEEAQKLFLQFVEIGDQYHELHQIGVHIVKKCYG
LPIAIKTMALTLRNKRKDSWKDALSRLEDHDTENVANAVFEMNYRNLQDEETKAI
FLLCGLFPEDFDIPTEELVRYGWGLNLFKKVYTIRKARTRSHTCIERLLDSNLLIESN
DIRCVKIHDLVRAFVLDMYCKVEHASIVNHGNMRTEYNMADSCKTISLTYKSMSG
FEFPGDLKFPNLTVLKLM?GDKSLRFPQDFYQSMEKLRVISYDKMKYPLLPSSPQCS
TNIRVLRLHECSLRMFDCSCIGKLLNLEVLSFFNSNIEWLPSTIRNLKKLRLLDLRYC
DRLRIEQGVLKNLVKLEELYTGYTSAFTE

RG2S polynucleotide sequence (SEQ ID NO:124)

ATTTGGGGTTTTACATTTAATTTTTTGTGCATGAATGTGAAAATAGACTG
CTTATTGATTCTTTGTGTTTCATTGAGTTGATTTTCATTATTACTACCTT
ACAAATTGCTCAGTGATAGATTTCCATTAATTTGCTAATTCGGTTGCTTC
TAAATATGTAGGAGCTACTAAAAGCAAAAATATCGAGCAATGTCGGACCC
AACGGGGATTGCTGGTGCCATTATTAACCCAATTGCTCAGAGGGCCTTGG
TTCCCGTTACAGACCATGTAGGCTACATGATTTCCTGCAGAAAATATGTG
AGGGTCATGCAGACGAAAATGACAGAGTTGAATACCTCAAGAATCAGTGT
AGAGGAACACATTAGCCGGAACACAAGAAATCATCTTCAGATTCCATCTC
AAATTAAGGATTGGTTGGACCAAGTAGAAGGGATCAGAGCAAATGTGGAA
AACTTTCCGATTGATGTCATCACTTGTTGTAGTCTCAGGATCAGGCACAA
GCTTGGACAGAAAGCCTTCAAGATAACTGAGCAGATTGAAAGTCTAACAA
GACAGCTCTCCCTGATCAGTTGGACTGATGATCCAGTTCCTCTAGGAAGA
GTTGGTTCCATGAATGCATCCACCTCTGCATCATCAAGTGATGATTTCCC
ATCAAGAGAGAAAACTTTTACACAAGCACTAAAAGCACTCGAACCCAACC
AACAATTCCACATGGTAGCCTTGTGTGGGATGGGTGGAGTAGGGAAGACT
AGAATGATGCAAAGGCTGAAGAAGGCCGCTGAAGAAAAGAAATTGTTTAA
TTATATTGTTAGGGCAGTTATAGGGGAAAAGACGGACCCCTTTGCCATTC
AAGAAGCTATAGCAGATTACCTCGGTATACAACTCAATGAAAAAACTAAG
CCAGCAAGAGCTGATAAGCTTCGTGAATGGTTCAAAAAGAATTCAGATGG
AGGTAAGACTAAGTTCCTCATAGTACTTGACGATGTTTGGCAATTAGTTG
ATCTTGAAGATATTGGGTTAAGTCCTTTTCCAAATCAAGGTGTCGACTTC
AAGGTCTTGTTGACATCACGAGACTCACAAGTTTGCACTATGATGGGGGT
TGAAGCTAATTCAATTATTAACGTGGGCCTTCTAACTGAAGCAGAAGCTC
AAAGTCTGTTCCAGCAATTTGTAGAAACTTCTGAGCCCGAGCTCCAGAAG
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ATAGGAGAGGATATCGTAAGGAAGTGTTGCGGTCTACCTATTGCCATAAA -
AACCATGGCATGTACTCTTAGAAATAAAAGAAAGGATGCATGGAAGGATG
CACTTTCGCGCATAGAGCACTATGACATTCACAATGTTGCGCCCAAAGTC
TTTGAAACGAGCTACCACAATCTCCAAGAAGAGGAGACTAAATCCACTTT
TTTAATGTGTGGTTTGTTTCCCGAAGACTTCGATATTCCTACTGAGGAGT
TGATGAGGTATGGATGGGGCTTGAAGCTATTTGATAGAGTTTATACGATT
AGAGAAGCAAGAACCAGGCTCAACACCTGCATTGAGCGACTGGTGCAGAC
AAATTTGTTAATTGAAAGTGATGATGTTGGGTGTGTCAAGATGCATGATC
TGGTCCGTGCTTTTGTTTTGGGTATGTTTTCTGAAGTCGAGCATGCTTCT
ATTGTCAACCATGGTAATATGCCCGAGTGGACTGAAAATGATATAACTGA
CTCTTGCAAAAGAATTTCATTAACATGCAAGAGTATGTCTAAGTTTCCAG
GAGATTTCAAGTTTCCAAACCTAATGATTTTGAAACTTATGCATGGAGAT
AAGTCGCTAAGGTTTCCTCAAGACTTTTATGAAGGAATGGAAAAGCTCCA
TGTTATATCATACGATAAAATGAAGTACCCATTGCTTCCTTTGGCACCTC
GATGCTCCACCAACATTCGGGTGCTTCATCTCACTAAATGTTCATTAAAG
ATGTTTGATTGCTCTTGTATTGGAAATCTATCGAATCTGGAAGTGCTGAG
CTTTGCTAATTCTCGCATTGAATGGTTACCTTCCACAGTCAGAAATTTAA
AGAAGCTAAGGTTACTTGATCTGAGATTTTGTGATGGTCTCCGTATAGAA
CAGGGTGTCTTGAAAAGTTTAGTCAAACTTGAAGAATTTTATATTGGAAA
TGCATCTGGGTTTATAGATGATAACTGCAATGAGATGGCAGAGCGTTCTG
ACAACCTTTCTGCATTAGAATTCGCGTTCTTTAATAACAAGGCTGAAGTG
AAAAATATGTCATTTGAGAATCTTGAACGATTCAAGATCTCAGTGGGACG
CTCTTTTGATGGAAATATCAATATGAGTAGCCACTCATACGAAAACATGT
TGCAATTGGTGACCAACAAAGGTGATGTATTAGACTCTAAACTTAATGGG
TTATTTTTGAAAACAAAGGTGCTTTTTTTAAGTGTGCATGGCATGAATGA
TCTTGAAGATGTTGAGGTGAAGTCGACACATCCTACTCAGTCCTCTTCAT
TCTGCAATTTAAAAGTTCTTATTATTTCAAAGTGTGTAGAGTTGAGATAC
CTTTTCAAACTCAATCTTGCAAACACTTTGTCAAGACTTGAGCATCTAGA
AGTTTGTGAATGCGAGAATATGGAAGAACTCATACATACTGGAATTTGTG
GAGAAGAGACAATTACTTTCCCTAAGCTGAAGTTTTTATCTTTGAGTCAA
CTACCGAAGTTATCAAGTTTGTGCCATAATGTCAACATAATTGGGCTACC
ACATCTCGTAGACTTGATACTTAAGGGCATTCCAGGTTTCACAGTCATTT
ATCCGCAGAACAAGTTGCGAACATCTAGTTTGTTGAAGGAAGAGGTAGAT
ATATGTTCTTTATGTTAATACAATTTAAATAATATTTTCAACCAAATTTT
CATAATATATCTGTAATTTGATTGTATGATGTGTTATTGTTTATATGTGG
CTATTAAGGGATGATTATTTTGCAGGTTGTGATTCCTAAGTTGGAGACAC
TTCAAATTGATGACATGGAGAACTTAGAAGAAATATGGCCTTGTGAACTT
AGTGGAGGTGAGAAAGTTAAGTTGAGAGAGATTAAAGTGAGTAGCTGTGA
TAAGCTTGTGAATCTATTTCCGCGCAATCCCATGTCTCTGTTGCATCATC
TTGAAGAGCTTAAAGTCAAGAATTGCGGTTCCATTGAATCGTTATTCAAC
ATTGACTTGGATTGTGTCGGTGCAATTGGAGAAGAAGACAACAAGAGCCT
CTTAAGAAGCATCAACATGGAGAATTTAGGGAAGCTAAGAGAGGTGTGGA
GGATAAAAGGTGCAGATAACTCTCATCTCATCAACGGTTTTCAAGCTGTT
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GAAAGCATAAAGATTGAAAAATGTAAGAGGTTTAGCAATATATTCACACC
TATCACCGCCAATTTTTATCTGGTGGCACTTTTGGAGATTCAGATAGAAG
GTTGCGGAGGAAATCACGAATCAGAAGAGCAGGTAACGCTTTCAATTTAA
CTTTCTTAAGTAATTAAGGACTAACCTCCTGTTTTTTGAATAATAAAGAG
GTGGGATGACTAAACTTGGGCATCACAATTGCAACAAAATGTTACAAACC
ATGAAACGTTCAAACCATTTCTTGAATTAAGGTTTCAATACAAGTCATTT
AAAAATATGGCTTAAATTTTTTTATATTTATGTATCAACATGATTTTTCA
TTAGAGATCATTATTATAATAGTAAGTTTAAAGCAATTTAAATTAGAACT
AATTCTAACTTTAGCTAATAAATCGTTATAAATGTAAATAATTACTTTTT
AGTGAAATAAGCAACGGATTTAATAAGTTAACAACTTAAATGTCATTTCC
TAACAAAAAAAACTATTTGGTTCAGAAGAACCGTAATTCAAGATAACTAA
AATAAAAATATTTGACATTCACTAAGAGCATTTTTTTTTCTAAATATGAT
TGCAAATGAATAAAACTTAAATTTATACAGAAAAGATTTTTATATATGTT
ATACAAAATTTACAAATTGAAACTGGATATGTTAATTAACGGTTTATAAT
TCTGGTATCACAAAGGGATATATAATAAAATATTATTTTCTGTAGTCATT
TATAATTGTACTAGTTTATAACCCGTGGGAACCATGAGTTCTAAAATTAG
TTAAACTTTCATAATAAAAATTTATAATTATTATTTATTTTAAATAAATT
ATTAATTAAGAGATGTATCAAAAATTITAAAGTTATTATAACTTCAAATTT
AACATATAATTAGAAAATATATGATCATAACTTTCCGCAACTCTTCTTTT
GTATTAAAATGCCCAGAGAAGCTCTTAGTAYATTTTCTAAATCAAAGTCA
CAAAACTAATGAAGCATATAATTTTGTGAAAATCAATTAGCATTAGGTTT
TAAGAGTCACCAAATTCAAAGAGTAATCCAATGCTTTCATTACCACTATG
GAGAAAATATTTTCTTAGTTTAAATGAAATGAAAACAAACATTCAAACTA
ATTGTTGCTTACTAAACCAAAGACCCATTACTTAGCCAAGAGTTTAACCA
AAAAAAATTACATTCATGTATCATTATTCATGACTAGATATATATGAACA
TGAAGGGAGTTTTTATAGAAAATATAATCATAGATATTCAACATAACTTC
ATGGAATTCCTCAAAATAACCAAGTTATTCAAGAAATTACATCCAAGTCA
ACCAAAGAGAAGTTTAGCCTAGCATGGCTAAACTCAAGAAAATAAAATAA
GGATTAGAAGTACCAAACATGTAGTAAGAATCACAGTAAAAGATGATGTT
GTTCTTGATGTTCTTCTAAGTTCTTCAAGTCTCCAGTTGCTCCTAATAAT
GCAAAGGAGAGCCATTAAATTCGTATGTATTGATCCCTTCAAAAGCTGCA
CCAACCTCCCTTAAATAACACTCAAAGCAAAAATGACAAAATTGCCCCTG
AAGGACCCTATGCGGGTGCCTTGCGCGGGTGGAGCTGAATACGAAAGGTC
TTTGGTCTTTGTGAGGGTGATGCTGTGCGGGTTAGCTTGTCGCATGCTTC
CGCGCGGTTCGCGCACATGTGCACAAGTGATGCATGGTGTGTACGTTCTT
GAGTTTTGAGCCTCCGATGCTTAGTCCATTTGGCCCAATTCGAGTCCAAT
CAGCTTATGACCCATTTTTCTTCAAGTTATCTTCAAGTTATCTTCAAGTT
AAGCCCAAATTGCCTTCTCCAAATCATCCATAACTTCACAAAATCGCCCG
TTCATCTTAATCCCGAATGCACAATTATTCTCCTGTCTTCCTTTTAAGCA
AGATACCACCTTCTTCATGCTTCATCCATCAATAGTACACTTCATGTATC
ATCTCTACTAGTTATTTAGTCCACAATCCTTATTGTCCTCCAAATTTAAT
TATCTCATTTAGTTCCCGTTCCACTAGTTTCCTTAAAATTTGCAATTAAG
CTCACACAAATATTAAGTACCTGAAATGGTCATAAAATAACAAAAAGGAA
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AATATGCATGAAGATTAACTAAATGATGAACGAAATATGCTAAAATAGAC

. TATAAAATGAAGTAAATAAAATGAAATTATCGCACTCCGACCACCCTTAT

AGGCTTGTAGTCCATCCACCCTTCATTCCTTGTACCAATATGGGATGGAA
ACATCATTAATTAAGCCAAAAAACTAACATATAAGGGGTGAGTGACAAAG
GTAAGTACTAAAGATGAAAATAATCCATTTTTYTTGTATATACACAACAC
ACACATAGGGGCAGACGTAGGATTTCATAGTACAGATTGTTGGTGGCACA
TAAGTGTTGCTGGTGACACTTTTITTTTCTTTTACGTAGTGGCACAACAG
TAGAAAAAACGARAAATTCGAAATTTTTTACAATGTGTSTAAAAAAAAYA
GTGGTTGTTGGTGCCACTATGGACACCAAAGTTGAACTGCCCCTGCGCGC
RCACACACACACACATAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
ARAGWAWGRRRGAKAKARMCSMSYTTGGGATGTGATACTTCTTTTAGGAA
AATGGAGTTATATCTTTGATATTGTATTTTTTTAATGTAATTTATATATT
TAATCATTTTAGTTTATAAGTTTTATTTATTTTGATATGAAAAAAAAAGT
CTTTTATACATTGGATTTAACATAAAAATCCAACAATATTAATCAAAAAG
ACCAMACATGTGGACAMWTATGTATATAAWTAATTCACAATAGTCTTTAG
GAATAGNATTATATATATAATTAATTCTCAATGGTCTTAGGAATAGTAAG
TTCTTATATTTCAAACTTTNGCCACAATTCTTTGKTTACTTWGACACTTY
CCTCTCTCTAATTATATATATATATATATATATATATATATATATACACA
CACACACACACACACTAGATGTGTGCCCGCGCAAAGCAGTGACGTNNNGG
AGAANACTTTCTTAAGCATAAATAATTATTATATTTTTTATTGGGTATTA
TATAATAAAAAATTACAACTTTTAAATAAAATATTTATGTTTATACTTTA
TATTTATATTGCTTGTATACTATTAATATAATAAATTAATATTTATGTCT
AATTTATGAAATGTAAATTAATTTAAATACATGAATTTAATATTTTTAAA
ATTTTCAGTTTGCTTCAAATTGAGTTTCTTAATTATTTTTTTTAATTCAN
GTATTCAAACTTTTGGTAAGTATTAAAGAATTATTTATGCACAATTGATT
TATACAAAAAACTTTGTAACTTATACATCTTAAAATTCAAGATATAACTA
ACATGTTTTACAATATATATATATATANATATATATATATATATATATAT
ATATATATATATATATAGTAAAGCGCANAGGTCATAGGNANAGANTATTT
TCTATTATTCTACGTTTTGCCACAAAAGTTTGAACACTTTGCCACTTTTT
GTCCCTCCTTAACCTTTTCAATGTTTTGCGACAAAAGTTCCAAAACTTTG
CCACTTTGATCATTCCTCAACTTTTCACCGCATTAGTTTGTGGAGTTGGC
AGTTTTGGTCCCCCTAACTTCGATATTTTCTCCTGCTAGCCAAAAAGGGT
TCCAGAGTTTCACANTTTTGGTCCCTGACAATAACCAAATGTGAGATGTC
AAATTTTTGCCACATTAGTTTGTGGAGTTGTCCCTTTTGGTCCCCCCACA
TTCGATATTCTACTATACGACCTTATTTTTCTCAAATAACAACACGTATA
TTTAATTACCAATGATAGAAATAGATATCAAATAAAGTATTTGTAACACC
GTGTAAGAACGGTGCTACTATAGGTAAAAATAAACATTTCAAAGTACGAT
GTCCTAATTGGAAAAAGAGTTTTAAAAAAATAACAACTAGGGGCGAGTTT
TTTTTACAAGTTTGTATCAAATCATATCAAAATTTAAGGTGGAACGGTGA
CCACATTAACCAGAAATGTAATTTATTCTTTGATTTTGATAATTTTTAAT
ATTTTGTTGTGATCTATGTATTTAAAAGTAAACAACAAAGAACATAATCC
AAAACCCTAAATTGCAAGTCTCGCCCAATTTCTCTATCACTAGTCGTCAC
TTACGATGGCGTTACGTCGCTCTCTCACTTCTTACAACCCTTTGTTGCTA
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CTCATTACAATAACGAAAAGTTGAATATCCATATATTTATTTGGATGTGG
AATTGAACAAATCTCGTCAAATTTTTGATTTTGTTGATGGATTTGAGTAG
AAGTTTGGGCAGAACGGGAATGATGGTCTGCAAGTGGTTATAAACTTGAT
TCTGAGTTATTACTATATATGTAGCCTCTTTACAACGACCAAGGTTTICTT
CCAGGTACCATTTGATCTTTTTAGAACCCAGTTGTCTGAAACACCCTGAT
TTGGATCAAATATCACCAACAACTCTTAAAAACTTGATTAATCAATTGTT
TTCTTCATCTTGATAACAAGTGGAATGATTTTCTACTTAGATTAACTTGA
AAAAAAAGGTCCATGTGCGTCTGGTGGATCTGGTAAATGAAGATGGAAGG
GAGAGCTGACTTTAAAGACACAAACACGTCACCATATCTTTTATTTTATT
TTAAATTTGCTTTTTTCCTATTTCTTTCTTTCTTGATCTCCAGATGGTAT
GTGGTGTGGATAATTTACACATAGAGATTGGGAACGACTGTGTTTTAGAG
AGGACGTGGCTTGGGGTTGAGGATGGTTTATGGCTGGCCGAGTTTCATTT
ATATAAACAAACAAATATATAAAACAAGGGGTAAAATGGCCATCTTATAT
GTATTTAACCGTCCTTTTTTATTTTTTTTTTATTTTTAAATTITAAGAAGG
GGTATACCAGTGTCAGCCTCTTATTCCCAACCAGGCAACCAGTCAAATAG
GGACTTAGGTTGTTTGGAAACAGTTCCGTGAGACCGTGACTTGGATGGTA
GATAAATTTAGTAAACTTAACCCTTCAATTAACCTACCTTTTTCTTATTA
ACTCAATTTCAACCTAAATTCTGATTCTTGTTTGAAAATAAGTTGCATCT
TTATGTTTGTATTATCCTGTTGCATAGGATCCTTAGCATCTTTTAATAAT
TTATTTGAAGGTGAAAGATCCAACTATTTTTTAGCTGTTGGCATTTTCCA
TCATTTGCAACTGTTTCTTGAAAAAAAAATACCTAAAATCAAAATAACCA
TTTTCAAATCCAAAATTATAAGAGAGAATTGTTAATGGACGTGGAATCGT
AAATCATTAACACAGTTCAGTACACAAGTTGCTAATTACATTTCTTGCTG
TGCAGATTGAAATTCTATCAGAGAAAGAGACATTACAAGAAGTCACTGAT
ACTAATATTTCTAATGATGTTGTATTATTCCCATCCTGTCTCATGCACTC
TTTTCATAACCTCCATAAACTTAAATTGGAGAGAGTTAAAGGAGTGGAGG
TGGTGTTTGAGATAGAGAGTGAGAGTCCAACAAGTAGAGAATTGGTAACA
ACTCACCATAACCAACAACATCCTATTATACTTCCCAACCTCCAGGAATT
GGATCTAAGTTTTATGGACAACATGAGTCATGTGTGGAAGTGCAGCAACT
GGAATAAATTCTTCACTCTTCCAAAACAACAATCAGAATCCCCATTCCAC
AACCTCACAACCATACACATGTTCAGCTGCAGAAGCATTAAGTACTTGTT
TTCGCCTCTCATGGCAGAACTTCTTTCCAACCTAAAGGATATCTGGATAA
GTGGGTGTAATGGTATTAAAGAAGTTGTTTCAAAGAGAGATGATGAGGAT
GAAGAAATGACTACATTTACATCTACCCACACAACCACCATCTTGTTCCC
TCATCTTGATTCTCTCACTCTAAGACTACTGGAGAATCTGAAGTGTATTG
GTGGAGGTGGTGCCAAGGATGAGGGGAGCAATGAAATATCTTTCAATAAT
ACCACTGCAACTACTGCTGTTCTTGATCAATTTGAGGTATGCTTTGTACA
TATTCAATTATTTATTTAATTTCCTTTTTTCTTTGCAATATTCTATAAAT
AATACATTTTATACCCACTATACTAAGATAATAATTACCTAGAGGGATGG
ATGCTATGACACAGCTGCTACACTTCAGAAACTCTAGTAAGGGCAGTTAT
GGAAGTTCAATAAAATGATAATGGCATCTTTTGATGGGTAATATAGGCAA
TTTAAGTTTTATTTCTGTTAAAGCAGTATTTAGCAAGTACTGGCCAGTAG
GAGAGGAGAATATCACCTTTTGTGAAAATCTGGTCATTGTACCCAAGAAT
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TTAGTTAAATGTAACATTTTAGATATCAGGGGACATCAGGTGACAGATAT

TGTAGAATAGAACAATATATAATATTACCCAAAACTATTTTTTCTAAGGT

TATTCTGTTAAATATGTGCTTTCTTGATTTCATTGAATTTGCATTCCTAT
ATTTTAGGTGGTAAAGTGATTGTCTCTTCAATAAATCCCGAAATTAATTA
AAAAAAAAAAAAACAAAAGTAAATTTTTGATATGGAGAGCACTGGTATCA
TTTAGTATATAAAAAAACTAGATTTTGAATTAAGTTTCTTATATAAAAGC
TGTGTATATAGTTTAATTAGTTTTACATCATTTTTCCATGTGGTGTTGCA
GTTGTCTGAAGCAGGTGGTGTTTCTTGGAGTTTATGCCAATACGCTAGAG
AGATAGAGATATCTAAGTGTAATGTATTGTCAAGTGTGATTCCATGTTAT
GCAGCAGGACAAATGCAAAAGCTTCAAGTGCTGAGAGTAACGGGTTGTGA
TGGCATGAAGGAGGTATTTGAAACTCAATTAGGGACGAGCAGCAACAAAA
ACAGAAAGGGTGGTGGTGATGAAGGAAATGGTGGAATTCCAAGAGTAAAT
AACAATGTTATTATGCTTCCCAATCTAAAGACATTGAAAATCTACATGTG
CGGGGGTTTGGAACATATATTCACATTCTCTGCACTTGAAAGCCTGACAC
AGCTCCAAGAGTTAAAGATAGTGGGTTGCTACGGAATGAAAGTGATTGTG
AAGAAGGAAGAAGATGAATATGGAGAGCAGCAAACAACAACAACAACAAC
AACGAAGGGGGCATCTTCTTCTTCTTCTTCTTCTTCTTCTAAGAAGGTTG
TGGTCTTTCCCCGTCTAAAGTCCATTGAACTATTCAATCTACCAGAGCTG
GTAGGATTCTTCTTGGGGATGAATGAGTTCCGGTTGCCTTCATTGGAAGA
AGTTACCATCAAGTATTGCTCAAAAATGATGGTGTTTGCAGCTGGTGGGT
CCACAGCTCCCCAACTCAAGTATATACACACAAGATTAGGCAAACATACT
CTTGATCAAGAATCTGGCCTTAACTTTCATCAGGTATATATATATTCCTT
TAATTGGCATGATCTAATTAAGAAAGATATCATTCCTGCCAAGTAAATTT
ACTTCAAACACATTCACACTGGTTTCAGTCTAAGTTTATGTTGTTCTAGG
AAGGCCAAAATGGGAAAGCAAGATAGGGAAAAATAGTGTATTTCAGTGGA
AAGGGTATTTTAGGTATTTTCTGTCAAAAGTTGTTATTGCAGGCTTTTTA
GTACCTGGAATCGTGTGTGGGAGGAGCGTTATTATTCTGATTTGCTTGTT
TCTTTATCATTTTTTCTTAGCCTCTCGAACAGCTAGAAACCCTTTTAATC
TTTTGATTTTAAATGACAAAATTTTTCCCTGTTACTCTATTTGATTGTTG
TTCTTCATGGTTCTAAGTGAGTTATTGGCTCATCTGTTACTTCTTTTGAT
TGTTATTTTCATATCATGTTGTCCTTTGAATCAAGCTTTTCCATTTTCAA
CCAGGGCAAAAGGTCAAAAGTAACCTACTTTATGAGATCAAAAACAGCAA
CCCATCGGATAACTTTTAGTTGGAGTTAATAGTTACAATTACCATTGTGA
TTAATAATTATAATATCTTGTATTAATTCATTAAAATTGGTACAGCACAT
ATATGACATTTTAAAGGTTTGTTTTTGTTWGACATATATATGCCTCTGGC
GTTTTCTTTATTGGACATGCAGACCTCATTCCAAAGTTTATACGGTGACA
CCTCGGGCCCTGCTACTTCAGAAGGGACAACTTGGTCTTTTCATAACTTG
ATCGAATTAGATATGGAATTAAATTATGATGTTAAAAAGATTATTCCATC
CAGTGAGTTGCTGCAACTGCAAAAGCTGGAAAAGATTCATGTGAGTAGTT
GTTATTGGGTAGAGGAGGTATTTGAAACTGCATTGGAAGCAGCAGGGAGA
AATGGAAATAGTGGAATTGGTTTTGATGAATCGTCACAAACTACTACTAC
TACTACTCTTTTCAATCTTCGAAACCTCAGAGAAATGAAGTTGCATTTTC
TACGTGGTCTGAGGTATATATGGAAGAGCAATCAGTGGACAGCATTTGAG
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TTTCCAAACCTAACAAGAGTTCATATAAGTAGGTGTAGAAGGTTAGAACA
TGTATTTACTAGTTCCATGGTTGGTAGTCTATTGCAACTCCAAGAGCTAG
ATATTAGTTGGTGCAACCATATGGAGGAGGTGATTGTTAAGGATGCAGAT
GTTTCTGTTGAAGAAGACAAAGAGAGAGAATCTGATGGCAAGACGAATAA
GGAGATACTTGTGTTACCTCGTCTAAAATCCTTGAAATTAAAATGCCTTC
CATGTCTTAAGGGGTTTAGCTTGGGGAAGGAGGATTTTTCATTCCCATTA
TTGGATACTTTAGAAATCTACAAATGCCCAGCAATAACGACCTTCACCAA
GGGAAATTCTGCTACTCCACAGCTAAAAGAAATAGAAACAAGATTTGGCT
CGTTTTATGCAGGGGAAGACATCAACTCCTCTATTATAAAAAGATCAAAC
AACAGGTAAATCAGATCTTTGTTGCTTTAATAATTCTTAAACTACATTTG

AAAAGCTTCATGCAAGTTTTTTTTGTTATATTGTCAAAAACCGCAACCTA

CATTTTCAGCTTTATATTTATGTACTTTATGCAGGAGTTCAAACAAAACT
CTGATTAATGTGAAGTGAATATTAAAGGTAAATTATATTTTCATGTTCCT
AGTTGCCTATTAATTAATGGCCTTTTAGTTCRTGATTTTTGGATGTAGTY
WTCATGATGATGTGAATCTTCTAATACCCCATTCATTGTTTGGTTGAATG
TTGACTCTATGTCAGGATGAATATTCAAGGGAAGAATTGTTCATCATATG
AAGGACATTAAAGAACATGGATGCTATGAAGATGTTGGAARAC

RG2S deduced polypeptide sequence (SEQ ID NO:125)

MSDPTGIAGAIINPIAQRALVPVTDHVGYMISCRKYVRVMQTKMTELNTSRISVEEH
ISRNTRNHLQIPSQIKDWLDQVEGIRANVENFPIDVITCCSLRIRHKLGQKAFKITEQI
ESLTRQLSLISWTDDPVPLGRVGSMNASTSASSSDDFPSREKTFTQALKALEPNQQF
HMVALCGMGGVGKTRMMQRLKKAAEEKKLFNYIVRAVIGEKTDPFAIQEAIADYL
GIQLNEKTKPARADKLREWFKKNSDGGKTKFLIVLDDVWQLVDLEDIGLSPFPNQG
VDFKVLLTSRDSQVCTMMGVEANSIINVGLLTEAEAQSLFQQFVETSEPELQKIGED
IVRKCCGLPIAIKTMACTLRNKRKDAWKDALSRIEHYDIHNVAPKVFETSYHNLQE
EETKSTFLMCGLFPEDFDIPTEELMRYGWGLKLFDRVYTIREARTRLNTCIERLVQT
NLLIESDDVGCVKMHDLVRAFVLGMFSEVEHASIVNHGNMPEWTENDITDSCKRIS
LTCKSMSKFPGDFKFPNLMILKLMHGDKSLRFPQDFYEGMEKLHVISYDKMKYPLL
PLAPRCSTNIRVLHLTKCSLKMFDCSCIGNLSNLEVLSFANSRIEWLPSTVRNLKKLR
LLDLRFCDGLRIEQGVLKSLVKLEEFYIGNASGFIDDNCNEMAERSDNLSALEFAFF
NNKAEVKNMSFENLERFKISVGRSFDGNINMSSHSYENMLQLVTNKGDVLDSKLN
GLFLKTKVLFLSVHGMNDLEDVEVKSTHPTQSSSFCNLKVLIISKCVELRYLFKLNL
ANTLSRLEHLEVCECENMEELIHTGICGEETITFPKLKFLSLSQLPKLSSLCHNVNIG
LPHLVDLILKGIPGFTVIYPQNKLRTSSLLKEEVVIPKLETLQIDDMENLEEIWPCELS
GGEKVKLREIKVSSCDKLVNLFPRNPMSLLHHLEELKVKNCGSIESLENIDLDCVGA
IGEEDNKSLLRSINMENLGKLREVWRIKGADNSHLINGFQA VESIKIEKCKRFSNIFT
PITANFYLVALLEIQIEGCGGNHESEEQIEILSEKETLQEVTDTNISNDVVLFPSCLMH
SFHNLHKLKLERVKGVEVVFEIESESPTSRELVTTHHNQQHPIILPNLQELDLSFMD
NMSHVWKCSNWNKFFTLPKQQSESPFHNLTTIHMFSCRSIKYLFSPLMAELLSNLK
DIWISGCNGIKEVVSKRDDEDEEMTTFTSTHTTTILFPHLDSLTLRLLENLKCIGGGG
AKDEGSNEISFNNTTATTAVLDQFELSEAGGVSWSLCQYAREIEISKCNVLSSVIPCY



10

15

20

25

30

35

40

WO 98/30083 165 PCT/US98/00615

AAGQMQKLQVLRVTGCDGMKEVFETQLGTSSNKNRKGGGDEGNGGIPRVNNNVI -
MLPNLKTLKIYMCGGLEHIFTFSALESLTQLQELKIVGCYGMKVIVKKEEDEYGEQ
QTTTTTTTKGASSSSSSSSSKKVVVFPRLKSIELFNLPELVGFFLGMNEFRLPSLEEVT
IKYCSKMMVFAAGGSTAPQLKYITHTRLGKHTLDQESGLNFHQTSFQSLYGDTSGPA
TSEGTTWSFHNLIELDMELNYDVKKIIPSSELLQLQKLEKIHVSSCYWVEEVFETAL
EAAGRNGNSGIGFDESSQTTTTTTLFNLRNLREMKLHFLRGLRYIWKSNQWTAFEF
PNLTRVHISRCRRLEHVFTSSMVGSLLQLQELDISWCNHMEEVIVKDADVSVEEDK

-ERESDGKTNKEILVLPRLKSLKLKCLPCLKGFSLGKEDFSFPLLDTLEIYKCPAITTFT

KGNSATPQLKEIETRFGSFYAGEDINSSIIKRSNNRSSNKTLINVK.ILK

RG2T polynucleotide sequence (SEQ ID NO:126)

GGAAGACGACAATGGTGCAACGGTTGAAGAAGGTTGTGAAAGATAAGAAG
ATGTTCCATTATATTGTCGAGGTGGTTGTAGGGGCAAACACTGACCCCAT
TGCTATCCAGGATACTGTTGCAGATTACCTCAGCATAGAACTGAAAGGAA
ATACGAGAGATGCAAGGGCTTATAAGCTTCGTGAATGCTTTAAGGCCCTC
TCTGGTGGAGGTAAGATGAAGTTCCTAGTAATTCTTGACGATGTATGGAG
CCCTGTTGATCTGGATGATATCGGTTTAAGTTCTTTGCCAAATCAAGGTG
TTGACTTCAAGGTCTTGCTGACATCACGCAACAGTGATATCTGCATGATG
ATGGGAGCTAGTTTAATTTTCAACCTCAATATGTTAACAGACGAGGAAGC
ACATAATTTTTTCCGTCGATACGCAGAAATTTCTTATGATGCTGATCCCG
AGCTTATTAAGATAGGAGAAGCTATTGTAGAGAAATGTGGTGGTTTACCC
ATTGCCATCAAAACTATGGCCGTTACTCTTAGAAATAAACGCAAAGATGC
ATGGAAAGATGCACTTTCTCGTTTAGAGCACCGTGACACTCATAATGTTG
TGGCTGATGTTCTTAAATTGAGCTACAGCAATATCCAAGACGAGGAGACT
CGGTCGATTTTTTTGCTATGTGGTTTGTTTCCTGAAGACTTTGATATTCC
TACCGAAGACTTAGTGAGGTATGGATGGGGATTGAAAATATTTACCAGAG
TGTATACTATGAGACATGCAAGAAAAAGGTTGGACACGTGCATTGAGCGG
CTTATGCATGCCAACATGTTGATAAAAAGTGATAATGTTGGATTTGTCAA
GATGCATGATCTGGTTCGTGCTTTTGTTTTGGGCATGTTATCTGAAGTCG
AGCATGCATCAATTGTCAACCATGGGGATATGCCAGGGTGGTTTGAAACT
GCAAATGATAAGAACAGCTTGTGCAAAAGAATTTCATTAACATGCAAAGG
TATGTCTGCGATTCCTGAAGACCTCACGTTTCCAAACCTCTCGATCCTGA
AATTAATGGATGGAGACGAGTCACTGAGGTTTCCTGAAGGCTTTTATGGA
GAAATGGAAAACCTTCAGGTTATATCATATGATAACATGAAGCAGCCATT
TCTTCCACAATCACTTCAATGCTCCAATGTTCGAGTGCTTCATCTCCATC
ACTGCTCATTAATGTTTGATTGCTCTTCTATTGGAAATCTTTTGAATCTC
GAGGTGCTCAGCATTGCTAATTCTGCCATTAAATTGTTACCCTCCACTAT
TGGAGATCTGAAGAAGCTAAGGCTCCTGGATTTGACAAATTGTGTTGGTC
TCTGTATAGCTAATGGCGTCTTTAGAAATTTGGTCAAACTTGAAGAGCTT
TATATGAGAGTTGATGATCGAGATTCGTTTTTTGTGAAAGCTGATGACAG
CAAGACCATTACCT
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RG2T deduced polypeptide sequence (SEQ ID NO:127)

KTTMVQRLKKVVKDKKMFHYIVEVVVGANTDPIAIQDTVADYLSIELKGNTRDAR

AYKLRECFKALSGGGKMKFLVILDDVWSPVDLDDIGLSSLPNQGVDFKVLLTSRNS

DICMMMGASLIFNLNMLTDEEAHNFFRRYAEISYDADPELIKIGEAIVEKCGGLPIAL
KTMAVTLRNKRKDAWKDALSRLEHRDTHNVVADVLKLSYSNIQDEETRSIFLLCG

LFPEDFDIPTEDLVRYGWGLKIFTRVYTMRHARKRLDTCIERLMHANMLIKSDNVG
FVKMHDLVRAFVLGMLSEVEHASIVNHGDMPGWFETANDKNSLCKRISLTCKGMS
AIPEDLTFPNLSILKLMDGDESLRFPEGFYGEMENLQVISYDNMKQPFLPQSLQCSN

VRVLHLHHCSLMFDCSSIGNLLNLEVLSIANSAIKLLPSTIGDLKKLRLLDLTNCVGL
CIANGVFRNLVKLEELYMRVDDRDSFFVKADDSKTIT

RG2U polynucleotide sequence (SEQ ID NO:128)

GCCTTGTGTGGGATGGGTGGAGTGGGAAAGACCACTGTGATGAAGAAGCT
GAAGGAGGTTGTGGTAGGAAAGAAACTGTTTAATCATTATGTTGAGGCGG
TTATAGGGGAAAAGACAGACCCCATTGCTATTCAACAAGCTGTTGCCGAG
TACCTTGGTATAAGTCTAACCGAAACCACTAAACCAGCAAGAACTGATAA
GCTCCGTACATGGTTTGCAAACAACTCAAATGGAGGAAAGAAGAAGTTCC
TGGTAATACTAGACGATGTATGGCAACCAGTTGATTTGGAAGATATTGGT
TTAAGTCGTTTTCCAAATCAAGATGTTGACTTCAAGGTCTTGATTACATC
ACGGGACCAATCAGTTTGCACTGAGATGGGAGTTAAAGCTGATTTAGTTC
TCAAGGTGAGTGTCCTGGAGGAAGCGGAAGCACACAGTTTGTTCCTCCAA
TTTTTAGAACCTTCTGATGATGTCGATCCTGAGCTCAATAAAATCGGAGA
AGAAATTGTAAAGAAGTGTTGCAGACTACCCATTGCTATCAAAACCATGG
CCTGAACTCTTAGAAGTAAAAGTAAGGATACATGGAAGAATGCCCTTTCT
CGTTTACAACACCATGACATTAACACAATTGCGTCTACTGTTTTCCAAAC
TAGCTATGACAATCTCGAAGACGAGGTGACTAAAGCTACTTTTTITGCTTT
GTGGTTTATTTCCGGAGGACTTCAATATTCCTACCGAGGACCTATTGAGG
TATGGATGGGGATTGAAGTTATTCAAGGAAGTAGATACTATACGAGAAGC
AAGATCCAAGTTGAAAGCCTGCATTGAGCGGCTCATGCATACCAATTTGT
TGATCGAAGGTGATGATGTTAGGTACGTTAAGATGCATGATCTGGTGCGT
GCTTTTGTTTTGGATATGTTTTCTAAAGCCGAGCATGCATCTATTGTCAA
CCATGGTAGTAGTAAGCCAAGGTGGCCTGAAACTGAAAGTGATGTGAGCT
CCTCTTGCAAAAGAATTTCATTAACATGCAAGGGTNTG

RG2U deduced polypeptide sequence (SEQ ID NO:129)

ALCGMGGVGKTTVMKKLKEVVVGKKLFNHY VEAVIGEKTDPIAIQQAVAEYLGIS
LTETTKPARTDKLRTWFANNSNGGKKKFLVILDDVWQPVDLEDIGLSRFPNQDVD
FKVLITSRDQSVCTEMGVKADLVLKVSVLEEAEAHSLFLQFLEPSDDVDPELNKIGE
EIVKKCCRLPIAIKTMA . TLRSKSKDTWKNALSRLQHHDINTIASTVFQTSYDNLEDE
VTKATFLLCGLFPEDFNIPTEDLLRYGWGLKLFKEVDTIREARSKLKACIERLMHTN
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LLIEGDDVRYVKMHDLVRAFVLDMFSKAEHASIVNHGSSKPRWPETESDVSSSCKR:
ISLTCKG?

RG2V polynucleotide sequence (SEQ ID NO:130)

CTGTGGAAGACACGAATGATSAAGAAGCTGAAGGAGGTCGTGGAACAAAA
GAAAATGTTCAATATTATTGTTCAAGTGGTCATAGGAGAGAAGACAAACC
CTATTGCTATTCAGCAAGCTGTAGCAGATTACCTCTCTATTGAGCTGAAA
GAAAACACTAAAGAAGCAAGAGCTGATAAGCTTCGTNAATGGTTCGAGGA
CGATGGAGGAAAGAATAAGTTCCTTGTAATACTTGATGATGTATGGCAGT
TTGTCGATCTTGAAGATATTGGTTTAAGTCCTCTGCCAAATAAAGGTGTC
AACTTCAAGGTCTTGTTGACGTTAAGAGATTCACATGTTTGCACTCTGAT
GGGAGCTGAAGCCAATTCAATTCTCAATATAAAAGTTTTAAAAGATGTTN
AAGGACAAAGTTTGTTCCGCCAGTTTGCTAAAAATGCAGGTGATGATGAC
CTGGATCCTGCTTTCAATGGGATAGCAGATAGTATTGCAAGTAGATGTCA
AGGTTTGCCCATTGCCATCAAAACCATTGCCTTAAGTCTTAAAGGTAGAA
GCAAGCCTGCGTGGGACCATGCGCTTTCTCGTTTGGAGAACCATAAGATT
GGTAGTGAAGAAGTTGTGCGTGAAGTTTTTAAAATTAGCTATGACAATCT
CCAAGATGAGGTTACTAAATCTATTTTTWTACTTTGTGCTTTATTTCCTG
AAGATTTTGATATTCCTATTGAGGAGTTGGTGAGGTATGGGTGGGGCTTG
AAATTATTTATAGAAGCAAAAACTATAAGAGAAGCAAGAAACAGGCTCAA
CACCTGCACTGAGCGGCTTAGGGAGACAAATTTGTTATTTGGAAGTGATG
ACATTGGATGCGTCAAGATGCACGATGTGGTGCGTGATTTTGTTTGGTAT
ATATTCTCAGAAGTCCAGCACGCTTCAATTGTCAACCATGGTAATGTGTC
AGAGTGGCTAGAGGAAAATCATAGCATCTACTCTTGTAAAAGAATTTCAT
TAACATGCAAGGGTATGTCTGAGTTTCCCAAAGACCTCAAATTTCCAAAC
CTTTCAATTTTGAAACTTATGCATGGAGATAAGTCGNTGAGCTTTCCTGA
AGACTTTTATGGAAAGATGGAAAAGGTTCAGGTAATATCATATGATAAAT
TGATGTATCCATTGCTTCCCTCATCACTTGAATGCTCCACTAACGTTCGA
GTGCTTCATCTCCATTATTGTTCATTAAGGATGTTTGATTGCTCTTCAAT
TGGTAATCTTCTCAACATGGAAGTGCTCAGCTTTGCTAATTCTAACATTG
AATGGTTACCATCTACAATTGGAAATTTGAAGAAGCTAAGGCTACTAGAT
TTGACAAATTGTAAAGGTCTTCGTATAGATAATGGTGTCTTAAAAAATTT
GGTCAAACTTGAAGAGCTTTATATGGGTGTTAATGTCCGTATGGACCAGG
CCGT

RG2V deduced polypeptide sequence (SEQ ID NO:131)

LWKTRM?KKLKEVVEQKKMFNIIVQVVIGEKTNPIAIQQAVADYLSIELKENTKEAR
ADKLR?WFEDDGGKNKFLVILDDVWQFVDLEDIGLSPLPNKGVNFKVLLTLRDSH

VCTLMGAEANSILNIKVLKDV?GQSLFRQFAKNAGDDDLDPAFNGIADSIASRCQGL
PIAIKTIALSLKGRSKPAWDHALSRLENHKIGSEEVVREVFKISYDNLQDEVTKSIF?L
CALFPEDFDIPIEELVRYGWGLKLFIEAKTIREARNRLNTCTERLRETNLLFGSDDIG
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CVKMHDVVRDFVWYIFSEVQHASIVNHGNVSEWLEENHSIY SCKRISLTCKGMSEEF -
PKDLKFPNLSILKLMHGDKS?SFPEDFYGKMEKVQVISYDKLMYPLLPSSLECSTNV
RVLHLHYCSLRMFDCSSIGNLLNMEVLSFANSNIEWLPSTIGNLKKLRLLDLTNCKG
LRIDNGVLKNLVKLEELYMGVNVRMDQAV

t

RG2W polynucleotide sequence (SEQ ID NO:132)

TTGGGAAAGAGACAATGATGAAGAATTGAAAGAGGTTGTGGTTGAAAAGA
AAATGTTTAATCATTATGTGGAGGCGGTTATAGGGGAGAAGACGGACCCC
ATTGCTATTCAGCAAGCCGTTGCAGAGTACCTTGGTATAATTCTAACAGA
AACCACTAAGGCAGCAAGAACCGATAAGCTACGTGCATGGCTTTCTGACA
ATTCAGATGGAGGAAGAAAGAAGTTCCTAGTAATACTAGACGATGTATGG
CATCCGGTTGATATGGAAGATATTGGTTTAAGTCGTTTCCCAAATCAAGG
TGTCGACTTCAAGGTCTTGATTACATCACGGGACCAAGCTGTTTGCACTG
AGATGGGAGTTAAAGCTGATTCAGTTATCAAGGTGAGTGTCCTAGAGGAA
GCTGAAGCACAAAGCTTATTCTGCCAACTTTGGGAACCTTCTGATGATGT
CGATCCTGAGCTCCATCAGATTGGAGAAGAAATTGTAAGGAAGTGTTGTG
GTTTACCCATTGCAATAAAAACCATGGCCTGCACTCTTAGAAGTAAAAGC
AAGGATACATGGAAGAATGCACTTTCTCGTTTACAACACCATGACATTAA
CACAGTCGCGCCTACTGTTTTTCAAACCAGCTATGACAATCTCCAAGATG
AGGTGACTGGAGATACTTTTTTGCTATGTGGTTTGTTTCCGGAGGACTTC
GATATTCCTACTGAAGACTTATTGAAGTATGGATGGGGCTTAAAATTATT
CAAGGGAGTGGATTCTGTAAGAGAAGCAAGATACCAGTTGAACGCCTGCA
TTGAGCGGCTCGTGCATACCAATTTGTTGATTGAAAGTGATGTTGTTGGG
TGCGTCAAGTTGCACGATCTGGTGCGTGCTTTTATTTTGGATATGTTTTG
TAAAGCGGAGCATGCTTCGATTGTCAACCATGGTAGTAGTAAGCCTGGGT
GGCCTGAAACTGAAAATGATGTGATCAGGACCTCCTGCAAAAGAATCTCA
TTAACATGCAAGGGTATGATTGAGTTTTCTAGTGACCTCAAGTTTCCAAA
TGTCTTGATTTTAAAACTTATGCATGGAGATAAGTCGCTAAGGTTT

RG2W deduced polypeptide sequence (SEQ ID NO:133)

WERDNDEELKEVVVEKKMFNHYVEAVIGEKTDPIAIQQAVAEYLGIILTETTKAAR
TDKLRAWLSDNSDGGRKKFLVILDDVWHPVDMEDIGLSRFPNQGVDFKVLITSRD
QAVCTEMGVKADSVIKVSVLEEAEAQSLFCQLWEPSDDVDPELHQIGEEIVRKCCG
LPIAIKTMACTLRSKSKDTWKNALSRLQHHDINTVAPTVFQTSYDNLQDEVTGDTF
LLCGLFPEDFDIPTEDLLKYGWGLKLFKGVDSVREARYQLNACIERLVHTNLLIESD
VVGCVKLHDLVRAFILDMFCKAEHASIVNHGSSKPGWPETENDVIRTSCKRISLTCK
GMIEFSSDLKFPNVLILKLMHGDKSLRF

RG3 polynucleotide sequence (SEQ ID NO:134)

GGGGGGGTGGGGAAGNCGACTCTAGCCCAGAAGNTCTATAATGACCATAA
AATAAAAGGAAGCTTTAGTAAACAAGCATGGATCTGTGTTTCTCAACAAT
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ATTCTGATATTTCAGTTTTGAAAGAAGTCCTTCGGAACATCGGTGTTGAT
TATAAGCATGATGAAACTGTTGGAGAACTTAGCAGAAGGCTTGCAATAGC
TGTCGAAAATGCAAGTTTCTTTCTTGTGTTGGATGATATTTGGCAACATG
AGGTGTGGACTAATTTACTCAGAGCCCCATTAAACACTGCAGCTACAGGA
ATAATTCTAGTAACAACTCGTAATGATACAGTTGCACGAGCAATTGGGGT
GGAAGATATTCATCGAGTAGAATTGATGTCAGATGAAGTAGGATGGAAAT
TGCTTTTGAAGAGTATGAACATTAGCAAAGAAAGTGAAGTAGAAAACCTA
CGAGTTTTAGGGGTTGACATTGTTCGTTTGTGTGGTGGCCTCCCCCTAGC
CTT

RGS deduced polypeptide sequence (SEQ ID NO:135)

GGVGKTTLAQK?YNDHKIKGSFSKQAWICVSQQYSDISVLKEVLRNIGVDYKHDET
VGELSRRLAIAVENASFFLVLDDIWQHEVWTNLLRAPLNTAATGIILVTTRNDTVA
RAIGVEDIHRVELMSDEVGWKLLLKSMNISKESEVENLRVLGVDIVRLCGGLPLAL

RG7 polynucleotide sequence (SEQ ID NO:136)

GGTGGGGTTGGGAAGACAACGGGCACAAGGAGGCGACTGCCAATACTTCC
GACTTTTATTCATAGAGATGACGAGTCTTATTTTCCTACTACTATAGGGA
GGATATTTGGTTGCGCGAGACGATTCATTGCGCGAAGGGATTCTATCCTT
CTTTTTTTCCGCGAAGACTTCGTTCCGGAGGACGGGCTATATTCCCTTTA
ATATTAGTCTAGCCCAGTCTAGGCCAACCATATGGCGATGCGGTAGACCT
CCCAGAGATAGATACTTGATCTTAGAGGATTCACACGTTCAATGGTGGAA
ACTTAAGGAACCGGCTAAGAGTGACTAAACGGAAAAACCCTATTCATTCC
ATAGCCTCATCCGGTCGAGGCATTAAACAATCCATCCCAATCCTCTTTCC
TTTGGTCTACTCTAATGATGTGCCCGTTCGTTGGTGGAATATCTCTTTAT
ACCGACGATTTATATGGGGATTGCCACTAGCGTTG

The above examples are provided to illustrate the invention but not to limit
its scope. Other variants of the invention will be readily apparent to one of ordinary skill
in the art and are encompassed by the appended claims. All publications, patents, and

patent applications cited herein are hereby incorporated by reference.
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WHAT IS CLAIMED IS:
1. An isolated nucleic acid construct comprising an RG polynucleotide which encodes

an RG polypeptide having at least 60% sequence identity to an RG polypeptide from an
RG family selected from the group consisting of: an RG1 polypeptide, an RG2
polypeptide, an RG3 polypeptide, an RG4 polypeptide, an RGS5 polypeptide, and an RG7
polypeptide.

2. The nucleic acid construct of claim 1, wherein the RG polynucleotide encodes an

RG polypeptide comprising an leucine rich region (LRR).

3. The nucleic acid construct of claim 1, wherein the RG polynucleotide encodes an

RG polypeptide comprising a nucleotide binding site (NBS).

4, The nucleic acid construct of claim 1, wherein the polynucleotide is a full length
gene.

5. The nucleic acid construct of claim 1, wherein the further encodes a fusion protein.
6. The nucleic acid construct of claim 1, wherein the RG1 polypeptide is encoded by

an RG1 polynucleotide sequence.

7. The nucleic acid construct of claim 6, wherein the RG1 polypeptide is encoded by a
polynucleotide sequence selected from the group consisting of SEQ ID NO:1 (RG1A),
SEQ ID NO:2 (RG1B), SEQ ID NO: 3 (RG1C), SEQ ID NO:4 (RG1D), SEQ ID NO:5
(RG1E), SEQ ID NO:6 (RG1F), SEQ ID NO:7 (RG1G), SEQ ID NO:8 (RG1H), SEQ ID
NO:9 (RG1I), and SEQ ID NO:10 (RG1J).

8. The nucleic acid construct of claim 1, wherein the RG2 polypeptide is encoded by

an RG2 polynucleotide sequence.

5. The nucleic acid construct of claim 8, wherein the RG2 polypeptide is encoded by a

polynucleotide sequence selected from the group consisting of: SEQ ID NO:21 (RG2A);
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SEQ ID NO:23 (RG2B); SEQ ID NO:25 (RG2C); SEQ ID NO:27 (RG2D); SEQ ID
NO:29 (RG2E); SEQ ID NO:31 (RG2F); SEQ ID NO:33 (RG2G); SEQ ID NO:35
(RG2H); SEQ ID NO:37 (RG2I); SEQ ID NO:39 (RG2J); SEQ ID NO:41 (RG2K); SEQ
ID NO:43 (RG2L); SEQ ID NO:45 (RG2M); SEQ ID NO:87 (RG2A); SEQ ID NO:89
(RG2B); SEQ ID NO:91 (RG2C); SEQ ID NO:93 (RG2D) and SEQ ID NO:94 (RG2D);
SEQ ID NO:96 ( RG2E); SEQ ID NO:98 (RG2F); SEQ ID NO:100 (RG2G); SEQ ID
NO:102 (RG2H); SEQ ID NO:104 (RG2I); SEQ ID NO:106 (RG2J) and SEQ ID NO:107
(RG2J); SEQ ID NO:109 (RG2K) and (SEQ ID NO:110 (RG2K); SEQ ID NO:112 (RG2L);
SEQ ID NO:114 (RG2M); SEQ ID NO:116 (RG2N); SEQ ID NO:118 (RG20); SEQ ID
NO:120 (RG2P); SEQ ID NO:122 (RG2Q); SEQ ID NO:124 (RG2S); SEQ ID NO:126
(RG2T); SEQ ID NO:128 (RG2U); SEQ ID NO:130 (RG2V); and, SEQ ID NO:132
(RG2W).

10.  The nucleic acid construct of claim 1, wherein the RG3 polypeptide is encoded by

an RG3 polynucleotide sequence.

11.  The nucleic acid construct of claim 10, wherein the RG3 polypeptide is encoded by

a polvnucleotide sequence as set forth in SEQ ID NO:68.

12.  The nucleic acid construct of claim 1, wherein the RG4 polypeptide is encoded by

an RG4 polynucleotide sequence.

13.  The nucleic acid construct of claim 12, wherein the RG4 polypeptide is encoded by
a polyvnucleotide sequence as set forth in SEQ ID NO:69.

14.  The nucleic acid construct of claim 1, wherein the RG5 polypeptide is encoded by

an RGS polynucleotide sequence.

15. The nucleic acid construct of claim 14, wherein the RG5 polypeptide is encoded by

a polvnucleotide sequence as set forth in SEQ ID NO:134.
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16.  The nucleic acid construct of claim 1, wherein the RG7 polypeptide is encoded by -

an RG7 polynucleotide sequence.

17. The nucleic acid construct of claim 16, wherein the RG7 polypeptide is encoded by
a polynucleotide sequence as set forth in SEQ ID NO:136.

18.  The nucleic acid construct of claim 1, further comprising a promoter operably

linked to the RG polynucleotide.
19.  The nucleic acid construct of claim 18, wherein the promoter is a plant promoter.

20.  The nucleic acid construct of of claim 19, wherein the plant promoter is a disease

resistance promoter.

21.  The nucleic acid construct of claim 19, wherein the plant promoter is a lettuce

promoter.

22. The nucleic acid construct of claim 18, wherein the promoter is a constitutive

promoter.

23.  The nucleic acid construct of claim 18, wherein the promoter is an inducible

promoter.

24.  The nucleic acid construct of claim 18, wherein the promoter is a tissue-specific

promoter.

25. A nucleic acid construct comprising a promoter sequence from an RG gene linked

to a heterologous polynucleotide.

26. A transgenic plant comprising a recombinant expression cassette comprising a

promoter operably linked to an RG polynucleotide.
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27.  The transgenic plant of claim 26, wherein the plant promoter is a plant promoter.
28.  The transgenic plant of claim 26, wherein the plant promoter is a viral promoter.

29.  The transgenic plant of claim 26, wherein the plant promoter is a heterologous

promoter.
30.  The transgenic plant of claim 26, wherein the plant is lettuce.

31.  The transgenic plant of claim 26, wherein the RG polynucleotide is selected from
the group consisting of SEQ ID NO:1 (RG1A), SEQ ID NO:2 (RG1B), SEQ ID NO: 3
(RG1C), SEQ ID NO:4 (RG1ID), SEQ ID NO:5 (RGIE), SEQ ID NO:6 (RG1F), SEQ ID
NO:7 (RG1G), SEQ ID NO:8 (RG1H), SEQ ID NO:9 (RG1]), and SEQ ID NO:10
(RG1)).

32.  The transgenic plant of claim 26, wherein the RG polynucleotide is selected from
the group consisting of SEQ ID NO:21 (RG2A); SEQ ID NO:23 (RG2B); SEQ ID NO:25
(RG2C); SEQ ID NO:27 (RG2D); SEQ ID NO:29 (RG2E); SEQ ID NO:31 (RG2F); SEQ
ID NO:33 (RG2G); SEQ ID NO:35 (RG2H); SEQ ID NO:37 (RG2I); SEQ ID NO:39
(RG2J); SEQ ID NO:41 (RG2K); SEQ ID NO:43 (RG2L); SEQ ID NO:45 (RG2M); SEQ
ID NO:87 (RG2A); SEQ ID NO:89 (RG2B); SEQ ID NO:91 (RG2C); SEQ ID NO:93
(RGZD) and SEQ ID NO:94 (RG2D); SEQ ID NO:96 ( RG2E); SEQ ID NO:98 (RG2F);
SEQ ID NO:100 (RG2G); SEQ ID NO:102 (RG2H); SEQ ID NO:104 (RG2I); SEQ ID
NO:106 (RG2J) and SEQ ID NO:107 (RG2J); SEQ ID NO:109 (RG2K) and (SEQ ID
NO:110 (RG2K); SEQ ID NO:112 (RG2L); SEQ ID NO:114 (RG2M); SEQ ID NO:116
(RG2N); SEQ ID NO:118 (RG20); SEQ ID NO:120 (RG2P); SEQ ID NO:122 (RG2Q);
SEQ ID NO:124 (RG2S); SEQ ID NO:126 (RG2T); SEQ ID NO:128 (RG2U); SEQ ID
NO:130 (RG2V); and, SEQ ID NO:132 (RG2W).

33. The transgenic plant of claim 26, wherein the RG polynucleotide is selected from

the group consisting of SEQ ID NO:68 (RG3) and SEQ ID NO:69 (RG4).
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34,  The transgenic plant of claim 26, wherein the RG polynucleotide comprises a

sequence as set forth in SEQ ID NO:134 (RGS).

35.  The transgenic plant of claim 26, wherein the RG polynucleotide comprises a
sequence as set forth in SEQ ID NO:136 (RG7).

36.  The transgenic plant of claim 26, wherein the RG polynucleotide encodes an RG1
polypeptide selected from the group consisting of SEQ ID NO:11 (RG14), SEQ ID NO:12
(RG1B), SEQ ID NO: 13 (RGIC), SEQ ID NO:14 (RG1D), SEQ ID NO:15 (RG1E), SEQ
ID NO:16 (RG1F), SEQ ID NO:17 (RG1G), SEQ ID NO:18 (RG1H), SEQ ID NO:19
(RG1I), and SEQ ID NO:20 (RG1J).

37.  The transgenic plant of claim 26, wherein the RG polynucleotide encodes an RG2
polypeptide selected from the group consisting of SEQ ID NO:22 and SEQ ID NO:41
(RG2A); SEQ ID NO:24 and SEQ ID NO:42 (RG2B); SEQ ID NO:43 (RG2C); SEQID
NO:44 (RG2D); SEQ ID NO:45 (RG2E); SEQ ID NO:46 (RG2F); SEQ ID NO:47
(RG2G); SEQ ID NO:48 (RG2H); SEQ ID NO:49 (RG2I); SEQ ID NO:50 (RG2J); SEQ
ID NO:51 (RG2K); SEQ ID NO:52 (RG2L); SEQ ID NO:53 (RG2M); SEQ ID NO:88
(RG2A); SEQ ID NO:90 (RG2B); SEQ ID NO:92 (RG2C); SEQ ID NO:95 (RG2D); SEQ
ID NO:97 (RG2E); SEQ ID NO:99 (RG2F); SEQ ID NO:101 (RG2G); SEQ ID NO:103
(RG2H); SEQ ID NO:105 (RG21); SEQ ID NO:108 (RG2J); SEQ ID NO:111 (RG2K); SEQ
ID NO:113 (RG2L); SEQ ID NO:115 (RG2M); SEQ ID NO:117 (RG2N); SEQ ID NO:119
(RG20); SEQ ID NO:121 (RG2P); SEQ ID NO:123 (RG2Q); SEQ ID NO:125 (RG2S);
SEQ ID NO:127 (RG2T); SEQ ID NO:129 (RG2U); SEQ ID NO:131 (RG2V); and, SEQID
NO:133 (RG2W).

38. The transgenic plant of claim 26, wherein the RG polynucleotide encodes an RG3
polypeptide with a sequence as set forth by SEQ ID NO:138.

39. The transgenic plant of claim 26, wherein the RG polynucleotide encodes an RG4

polypeptide with a sequence as set forth by SEQ ID NO:139.
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40.  The transgenic plant of claim 26, wherein the RG polynucleotide encodes an RGS -
polypeptide with a sequence as set forth by SEQ ID NO:135.

41. A method of enhancing disease resistance in a plant, the method comprising
introducing into the plant a recombinant expression cassette comprising a promoter

functional in the plant and operably linked to an RG polynucleotide sequence.

42.  The method of claim 41, wherein the plant is a lettuce plant.

43.  The method of claim 41, wherein the RG polynucleotide encodes an RG polypeptide
selected from the group consisting of SEQ ID NO:22 and SEQ ID NO:41 (RG2A); SEQ
ID NO:24 and SEQ ID NO:42 (RG2B); SEQ ID NO:43 (RG2C); SEQ ID NO:44 (RG2D);
SEQ ID NO:45 (RG2E); SEQ ID NO:46 (RG2F); SEQ ID NO:47 (RG2G); SEQ ID
NO:48 (RG2H); SEQ ID NO:49 (RG2I); SEQ ID NO:50 (RG2J); SEQ ID NO:51
(RG2K); SEQ ID NO:52 (RG2L); SEQ ID NO:53 (RG2M); SEQ ID NO:88 (RG2A); SEQ
ID NO:90 (RG2B); SEQ ID N0:92 (RG2C); SEQ ID NO:95 (RG2D); SEQID NO:97
(RG2E); SEQ ID NO:99 (RG2F); SEQ ID NO:101 (RG2G); SEQ ID N0:103 (RG2H); SEQ
ID NO:105 (RG2I); SEQ ID NO:108 (RG2J); SEQ ID NO:111 (RG2K); SEQ ID NO:113
(RG2L); SEQ ID NO:115 (RG2M); SEQ ID NO:117 (RG2N); SEQ ID NO:119 (RG20);
SEQ ID NO:121 (RG2P); SEQ ID NO:123 (RG2Q); SEQ ID NO:125 (RG2S); SEQID
NO:127 (RG2T); SEQ ID NO:129 (RG2U); SEQ ID NO:131 (RG2V); and, SEQ ID NO:133
(RGZW).

44, The method of claim 41, wherein the RG polynucleotide encodes an RG polypeptide
selected from the group consisting of SEQ ID NO:138 (RG3); SEQ ID NO:139 (RG4); and
SEQ ID NO:135 (RGS). - \

45.  The method of claim 41, wherein the promoter is a tissue-specific promoter or a

plant disease resistance promoter.
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46. The method of claim 41, wherein the promoter is a constitutive promoter or an

inducible promoter.

47. A method of detecting RG resistance genes in a nucleic acid sample, the method
comprising:

contacting the nucleic acid sample with an RG polynucleotide to form a
hybridization complex; and,

wherein the formation of the hybridization complex is used to detect the RG

resistance gene in the nucleic acid sample.

48.  The method of claim 47, wherein the RG polynucleotide is an RG1 polynucleotide.
49.  The method of claim 47, wherein the RG polynucleotide is an RG2 polynucleotide.

50.  The method of claim 47, wherein the RG polynucleotide is an RG3 polynucleotide,
an RG4 polynucleotide, an RG5 polynucleotide or an RG7 polynucleotide.

51.  The method of claim 47, wherein the RG resistance gene is amplified prior to the

step of contacting the nucleic acid sample with the RG polynucleotide.

52.  The method of claim 51, where the RG resistance gene is amplified by the

polymerase chain reaction.
53.  The method of claim 47, wherein the RG polynucleotide is labeled.
54.  An RG polypeptide having at least 60% sequence identity to a polypeptide selected

from the group consisting of: an RG1 polypeptide, an RG2 polypeptide, an RG3
polypeptide, an RG4 polypeptide, an RGS5 polypeptide, and an RG7 polypeptide.
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